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CHEMICAL COMPOUNDS 

The present invention relates to ami-inflammatory compounds that act via inhibition ot 
Monocyte Chemoauraetani Protein- 1 (MCP- 1 ) and especially MCP 1 inhibitor compounds 
that contain an indole moiety. The invention further relates to processes for their preparation, 
5 to intermediates useful in their preparation, to their use as therapeutic agents and to 
pharmaceutical compositions containing them. 

MCP- 1 is a member of the chemokine family of pro-inflammatory cytokines which 
mediate leukocyte chemotaxis and activation. MCP-1 is a C C chemokine which is one of the 
most potent and selective T-cell and monocyte chemoattractant and activating agents known. 
10 MCP 1 has been implicated in the pathophysiology of a large number of inflammatory 
diseases including rheumatoid arthritis, glomerular nephntides, lung fibrosis, restenosis 
(international Patent Application WO v4/0912K>, alveolitis i Jones ct ai., P>92. ./. Immune!.. 
149, 2147) and asthma. Other disease areas where MCP-1 is thought to play a part in their 
pathology are atherosclerosis (e.g. Koch et ah, 1992, J. Clin, hives!., 90, 772 -770), psoriasis 
15 (Deleuran et ah, 1996, J. Dermatologiccil Science, 13,. 228-236), delayed-type 

hypersensitivity reactions of the skin, inflammatory bowel disease (Grimm et al.. 1996, 
J. Leukocyte Biol, 59,. 804-812), multiple sclerosis and brain trauma (Herman et al, 1996. 
J. Immunol., 156.. 3017-3023). An MCP-1 inhibitor may also be useful to treat stroke, 
reperfusion injury, ischemia, myocardial infarction and transplant rejection. 
2() MCP-1 acts through the MCP-1 receptor < also known as the CCR2 receptor). MCP-2 

and MCP " mav also act. at least m part, through the MCP-1 receptor. Therefore m this 
specification, when reference is made to "inhibition or antagonism of MCP- 1 " or "MCP ! 
mediated effects" this includes inhibition or antagonism of MCP-2 and/or MCP mediated 
effects when MCP 2 and/or MCP 3 arc acting through the MCP 1 receptor 
: s patent nos US 0053Ks>650A. 1 ' s 00529079K A. HP < 35<>2h A I . PP <^35<>23AP 1 'S 

0()5PM)96SA, Id 5 0535<>24A I. PP 04 1 L M I4°*A 1 , I S 530SK50, PP 0535^25A L WO 93/ln06^. 
WO 93/25546, PS 0052739SOA and US 5272145 disclose indole compounds as inhibitors ot 
leukotnene biosynthesis with a ben/.yl moiety attached to the nitrogen of the indole ring. 
Similar compounds are aU> disclosed in VY< ) tl 3/2oO "s - ^ \ • a . he. id man;, I.P ;) \ S6 
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The present invention is based on the discovery of a class oi' compounds containing an 
indole moiety which have useful inhibitory activity against MCP-1. 

Accordingly one aspect of the present invention provides the use ot a compound of the 
formula (I) in the manufacture of a medicament for antagonising an MCP--1 mediated effect in 
5 a warm blooded animal, such as man. 




III 

w he rem. 

R 1 i> independently selected from tnfluoromethyh C\ 4 alkyi, halo, hydroxy, C\ 4 alkoxy, 
10 Ci^alkanoyh C , . 4 ulkano\ loxy , carboxy, tntluoromethoxy, amino, cyanu, C 1 . 4 alkylamino. 
di(C [4 alkyl)amino, C - t . 4 alkanoylamino, nitro, carbamoyl, C, _ 4 alkoxycarbonyI, thiol, 
C N4 alkylsuiphanyl, C ( 4 alkylsulphinyl, Ci. 4 alkylsulphonyl, sulphonamido. carbamoylC, 4 alkyi, 
^/-(C|. 4 alkyl)carbarnoylCi.aalkyL ;V-(C|.4alkyl)jcarbamoyl-Ci- 4 alkyl, hydroxyC, . 4 alkyl, 
C t - 4 alkoxvCi 4 alkyi, morpholino, pyrrolidinyl, earboxyCi 4 alkvlamino. and -OR ' (where R ; 
15 is optionally substituted aryl or an optionally substituted V or (v rnembered heteroaryl rinsz ); 
p is 0-4 and R l can have the same or different values when p is 2-4 with the proviso that no 
more than one R' can be chosen from the group amino, (', 4 alkylamino, di{ C, 4 alkvl )amino, 
morpholino and pyrrolidinyl; 
T is of the formula 
-0 (CHR\ n -, 

where R 4 is independently selected from hydrogen or 4 alkvl and m - 1 -3 and R 4 can have 
different values when m is 2 or 3; 

X is CO : R\ SO,H. cyano. -SO : NHR 4 (where R 4 is as defined above), -SO^NHAr (where Ar 
is an optionally substituted phenyl or optionally substituted 5 or h rnembered heteroaryl i uil: ). 
25 -CONHR (where R' is II, cyano. Ci 4 alkyl. OH. -SO : < y 4 alkyl, -SO : CFu SO-phenvi, 

-(CHR 4 ), -COOH, (where r is 1-3 and R 1 (as defined above ) can take different values when r is 
2-3)). or X is a group of formula (II) 
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— N N R 1 

\ / 

(II) 

or X represents a group of formula (III) 



\ 




R 4 
(III) 



where the groups defined as R 4 may have different values within the definition of R'* above; 

5 A is seleeted from phenyl, naphthyl. fury I, pyndyl and thienvl; 

R 2 is independently selected from trifluoromethyl, C|. 4 alkyl, halo, hydroxy, CF^O-, 
C,. 4 alkox\\ C^alkanoyh C|_ 4 alkanoyloxy, amino, eyano, C, 4 alkyiamino, <C, 4 alkyl bammo, 
C,. 4 alkanoylamino, nitro, carboxy, carbamoyl, C| 4 alkoxycarbonyl. thiol, C, 4 alkylsulphanyh 
Ci. 4 alkylsuiphinyl, C 14 alkylsulphonyh sulphonamido, earbamoylC] _ 4 alkyl, 

10 yV-(Ci. 4 alkyl)carbamoylC| talkyl, A / "(C,. 4 alkyl)2carbamoyl-C l 4 alkyl, hydroxyCi. 4 alkyh 
C|. 4 alkoxyCi. 4 alkyl or two R : values together may form a divalent radical of the toimula 
(XCH. ) t 4 0- attached to adjacent carbon atoms on ring A; 
q is 0-4 and R : can have the same or different values when q is 2-4; 

/ is hydrogen, fluoro. ehioro. bromo. iodo. methyl. tnfhion>mcth \ i, h> •• - vmc:c\ : a,et \ I. 
15 carboxyC^eycloalkyl or -(CHR 4 ) r -NR (, R 7 (where r is 0-2. R" and R are independently 
selected, from H and C; 4 alkyl or R" and R 1 together with the nitrogen to which they are 
attached form a 5 or h me inhered non ■ aromatic ring optionally con I amine one iurthei 
heteroatom selected Irom O. N or S K 

or a pharmaceuticailv acceptable salt or an in r/o> hvdroK sable ester thereot. 
2() A further aspect of the present invention provides the use ot a compound ot the 

turn ui la il» in the manuiacture ot a medicament tor aula -ionising an M(T 1 mediated elleci 

i . . • ^ , . t ^ , n . v r. ■ - ■ " - P - i i i *. I. - r ; i Y ' Mom 




Ci^alkoxvcarbonyl, thiol, C t 4 alkylsulphanyl, C_Y 4 alkylsulphinyl, C|..jalkylsulphonyl, 
sulphonamido, carbanioyK ^ jalkyi, N-(C\ 4 alkyl >carbamovi( ' i 4 alkyi, 
iV-(C." i . 4 aiky 1 ) icarbamoy \-C." \ 4 alky 1 , hydroxy(\ . 4 alkyl, C| _ 4 alkoxyC i 4 alkyk niorpholino, 
pyrrolidinyi, carboxyd 4 aikylamino, R' and -OR' 1 (where R is optionally substituted phenyl 
5 or an optionally substituted 5- or 6 mcmbered heteroaryl ring ); 

p is 0-4 and R 1 can have the same or different values when p is 2-4 with the proviso that no 
more than one R 1 can be chosen from the group amino, C i_ 4 alkylamino, di(C|. 4 alkyl >amino. 
morphohno and pyrrolidinyi; Z is hydrogen, fluoro, chloro, bromo, iodo. methyl, 
tnfluoromethvl, hvdroxvmethvl. carboxyC^cycloalky! or -<CHR 4 >,-NR (, R 7 (where r is 0-2, R (1 
10 and R' are independently selected from H and C 14 alkyl or R and R together with the 
nitrogen to which they are attached form a 5 or 6 mcmbered non -aromatic nng optionally 
containing one further heteroatom selected from (), N or Si. and X T. A. R' and u have anv 
of the values defined above; or a pharmaceutical^ acceptable salt or an in vivo hvdrolvsable 
ester thereof. 

15 In this specification the term 'alkyl' includes straight chained, branched structures and 

ring systems. For example, "Chalky!" includes propyl, isopropyl. /-butyl and cyclopropane. 
However, references to individual alkyl groups such as 'propyl' are specific for the straight 
chained version only, references to individual branched chain alkyl groups such as 'isopropyf 
are specific for the branched chain version only and references to the cyclo groups such as 

20 cyclopropane are specific to the cyclic groups only. A similar convention applies to other 
radicals, for example "hydroxy CY 4 alkyr includes I -hydroxyethvl and 24wdroxvethvl. The 
term "halo" refers to fluoro. chloro, bromo and iodo. 

Suitable optional substituents tor aryi and heteroaryl are anv of the values defined for 
R 1 and R~ above. "Aryl" means phenyl or naphthyl, preferably phenyl. "Heteroaryl" means an 

25 aromatic mono- or bicychc- 5-10 mcmbered ring with up to three or five ring heteroatoms (in 
mono and bicyciic rings respectively) selected from nitrogen, oxygen and sulphur. Examples 
of "heteroaryl" include thienyk pyrrolyl, furanyf imidazolvl, thiazolyl, pynmidinvl, pyridinyl, 
indolyl, ben/.imidazolyl, ben/thiazolyl, quinolvl and isoqumolmvl. 

An example of "C ( 4 alkanoyh >\\ " in acetoxy Examples of "C, ; aiko\ vcarbom 1" 

30 include methoxycarbonyl, ethoxvcai bonyl, //- and /-butoxvearbon vl Examples of 

"Ci. 4 alkox\ " include methoxv, ethoxy and propoxy. Examples of "C, . : alkanovlamino" 
include formamulo. acetamido and propionylamino. Examples of "C, . 4 alkvlsulphanvl" include 
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methylthio and ethylth.o. Examples of "C, ^alkylsulphinyl" include methvlsulphinyl and 
cthylsulphinyl. Examples of ..alkylsulphonyl" include methylsulphonyl and 
ethylsulphonyl. Examples off, ..alkanoyl" include propanoyl and ethanoyl. Examples of 
•C, 4 alkylamino" include methylamino and cthylamino. Examples of "di(C, ..alkyl .amino" 
5 mclude di-A'-melhylamino. di-< A-efhyl.am.no and A/-ethyl-A<-methylam>no. Examples of 
'C^alkoxyC^alkyr' methoxymethyl and propoxyeihyl. Examples of "carbamoylC M alkyl" 
are methylcarboxamide and ethylcarboxamide. Examples of "earboxyC, .cycloalkyP are 
2-carboxycvclopropyl and 3-carboxycyclopentyl. Examples of 
•W-(Ci jalkyDcarbamoylCi-aalkyl" are methylaminocarbonylethyl and 
10 ethylaminocarbonylpropyl. Examples of "A'-(C,^alkyl) ? carbamoyl-C, 4 alk y r are 
dimcthylaminocarbonvlethyl and incchylethylammocarbonylpropyl. Examples of 
"carboxvC - , 4 alkylamino" are carboxy methyl and carboxypropyi. 

A particular group of values for R 1 includes, for example, tnfluoromethyl. ( l-4C)alkyl, 
halogeno. hydroxy. i MOalkoxy. ( 1 -40alkanoyl. carboxy, trifluoromethoxy, amino. ( 1- 
15 4C)alkanoylamino. n.tro. ( l-4C)alkylsulphonyl, carboxyC, .alkvlamino. acetyl, phenoxy. 
phenyl optionally bearing a dimethylamino, tntluoromethyi. fluoro. chloro. .nethoxy. methyl 
or amino group, naphthyl. thien-2-yl. 5-halogenothien-2-yl. thien-3-yl and pyridyl. 
A particular value for p is 0, 1 or 2. 

A particular group of values for Z includes, for example, hydrogen, tluoro. chloro. 
20 bromo. lodo. methyl, tnfluoromethyl, hydroxymeihvl. 2-carboxycvclopropyl. amino and 

acetyl 

A particular group of values for X includes, for example, carboxy, ( 1 - 
4C)alkoxvcarbonyl. cvano. -CONHR^ wherein is -SO.CT,. -SO.-C.alkyl or -S() r phenyl 
A particular group of values tor R ' includes for example, mnuoromethvi. i 1 -JC.alkyl. 
25 halogeno. trilluoromcihow, ' I -K'.alkoxy and nitro. 

Preferred values lor R 1 . p. /.. X. 1'. A R" and q are as follows. 

Preferred values for R 1 are C, .alkoxv. halo, nitro. ammo, phenoxy or tritluoroinethyl. 
more preferably chloro and/or C ,alkoxy. Another prclerrcd value for R 1 includes, tor 

example. . arnoxvmetlu l.iuim. • Wheie R ! i- halo, ihiom. , hi"!- -i b!.>mo ,i:e pieiene-.! 
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Preferred combinations of p and R ! are as follows. 

When p=l then R 1 is preferably 4-methoxy, 4-phenyl, 4-aniino, 5-chloro, 5 methoxy, 

5- mtro, 5 bromo, 5-phenoxy, 5-fluoro, 5-amino, o-lluoro, b-trifiuoromcthvl. b-nitro or 

6- chloro more prelerably 4-amino, 5-arnino, 5-chloro or 6-chloro. 
5 T is preferably -CH^ 

Preferably X is carboxy or -CONHR 5 (where R' is defined above). Prelerably IV is 
-SO.iCI T v Most preferably X is carboxy. 

Prelerably A is phenyl, naphthyl, furyl and thienyl especially phenvi or rhienvl When 
A is thienyl it is preferably thien-2-vl Most preferably A is phenyl. 
10 R~ is preferably chloro, bromo, methyl, methoxy, nitro, tritluoromethyl or 

tnfluoromcthoxv. Another preferred value for R" includes, tor example, lliion- 

q is prelerably i or 2, especially 2. 

Preferred combinations of A, R" and q are as follows 

When A is phenyl, and q is 1 , then R 2 is preferably chloro especially 3-chloro or 
15 4-chloro. Another preferred value for R : includes, for example, 3-fluoro, 4-fluoro or 3 
trifluoromethyl. 

When A is phenyl, and q is 2, then R : is preferably chloro, especially 3,4-dichloro. 
Another preferred value for R' includes, lor example, lluoro, especially 3,4-difluoro 
When A is phenyl then the positions ortho to T are preferably unsubstituted. 
20 When A is thien-2-yi then prelerably R~ is chloro, especially 5-chloro. 

Preferably Z is hydroeen. bromo or methyl, especially hydrogen 

\ preferred class of compounds within formula (I) for use in the present invention is 
that of formula (V ): 




(RM, 



25 (V) 

w herein; 
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R" is methoxy. iluoro. chloro. bromo. n.tro. amine phenoxy. tritluoromcthy 1. carboxy 
or hydroxy; 

x is 1 or 2 with ihc proviso that there is at most one mcthoxy group. 
X' is carboxy. -C'ONHSO : CT,, -C'ONHEt or -CONHMe: 

s A' is phenyl or thienyl: 

R' is chloro. bromo. methyl, methoxy. n.tro. t. ifluoromethyl or trilluoromethoxy ; 

y is 1 or 2; 

Z' is hydrogen, methyl bromo or carboxycyclopropyl. 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 
10 R 1 ' is particularly mcthoxy. fluoro, chloro. bromo. nitro, amino, phenoxy or 

tnlluoromethyl. 

Preferably I-T is chloro. ammo, t'luoro. nitro or melhoxs. Preferably position .' 

unsubstuuted. 

Preferred combinations of x and R c are as lollows. 
15 When x=l then R c is preferably chloro. ammo, fluoro. nitro or methoxy especially. 

4-methoxy. 4-amino. 5-chloro. 5 methoxy. 5-nitro. 5-bromo. >!luoro. 5-amino. b-Huoro. 
6-nitro or 6-chloro and especially 4-methoxy or 4-amino. 
When x=4 then R c is preferably F. 
'/' is preferably hvdrogen. 
2() X' is preferably carboxy. 

\ i. pieierablv nhcnvl Where A' is thienyl u is preferably thien-2-vl. 
Preferred combinations of A'. R 1 and y are as follows 

When A' is phenyl, and y is 1 . then R 1 is preferably chloro especially J-chlorophcnyl o, 

4-chlorophenvl 

:5 When A i s phenyl, and v is _\ ihen \\ is preieiahly ehloro. espeeialh 

3.4-dichlnrophLMU I. 

When A' is phenyl then the positions (mho to the CU : mo.etv linked to the indole rim: 

are preterablv hvdropen. 

When \ !•> linen .' \ ! t ncn Piete; aPl\ K ; • . hn>! " e-re^ia; 1 ;. " • t * |t '" ' 
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Accordingly a further aspect of the present invention provides a novel compound of 
the formula (A): 

W 




( ° -^R^j 



(A) 

5 which is an inhibitor of monocyte chemoattractant protein- 1 and wherein: 

is 4-methoxv. 4-phenyl. 4-amino. 1 thicn 2 \ \ 5-chloro. 5 methow. c >-miio. 
^ bronu). ^ [ilicnow. 5-lluoro. 5 carboxvrnethvlammo. 5-ammo, <>-fluoro. h-trifluoromethvl. 
o-nitro or b-chloro; 

c is 0, 1 or 2 provided that there is no more than one methoxy group; 
10 W is hydrogen, bromo, methyl or framcyclopropyI-2-carboxylic acid; 

G is phenyl or thien-2-yl; 

When G is phenyl R h is 3-chloro, 3-trifiuoromethyl, 3-nitro, 3-inethoxv, 

4- trifluoromethyl, 4-irifluoromethoxy or 4-chloro; 

When G is thien-2-yl R b is 5-chloro; 
15 d is 1 or 2; 

or a pharmaceutical!)' acceptable salt or an in vivo hvdrolvsable ester thereof 
Preferred values tor R ', c. G. R h . \V. A and d are as lollows 

Preferred values lor W are 4-methoxv, 4-amino. 5-fluoro. 5-chloro, b-chloro or 

5- methoxy more preferably 4-amino or 5-fiuoro. 
20 Preferably c is 0 or 1 more preferably 1. 

Preferred combinations of c and Ra are as follows 

When c=I then R a is preferably 4-amino. 4 thien-2-yl, 4-methoxy, 5-chloro. 5-fluoro, 
5-ammo. 6 tluoro or b chloro, but 4-amino, 4-thien 2 yi and 5-lluoro are most preferred. 
W is preferahh hromo or hydrogen, especially hydrogen. 
25 Preferably G is phenyl. 

Preferably d is 2. 

When G is phenyl preferably R h is 3 chloro, 3-trifluoromeihyl or 4-chloro. 
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Preferred combinations of G. d and R" are as follows 
When G is phenvl and d is 1 . then G taken together w,th R" «s preterably 
Vchlorophenyl. 4-chlorophenyL 3-iodophcnyl. 4-,odophenvl or 3-trifluoiomethv.phenv.. and 
especially Uhlorophenvl. 4-chlorophenvi or 3-trilluoroincthylphcnyl. 

When G is phenvl and d is 2 then G taken together with R" is preferably 
, 4-diehlorophenvl or 3.4-difluorophcnyl. especially 3.4-d,chlorophenyl 

A further aspect of the present invention provides a novel compound of the formula 

(B) 

(R y ), 




10 (B) 

wherein X 2 is carboxy. -CONHS0 2 CH t or -CONHSO rP henyl; L has any of the 

mC an,n,s. including partrcu.ar and preferred values, for Z or /: defined herein; R w and R< are 
independently halogeno; R> ts independently selected from uny of the meanings, including 
particular and preferred values, for R 1 or R< defined hereto: and , ,s 1 o. -. or a 
, , m v ..,,,,,„, avertable „1, thereof. Within this ,rou P o, compounds, those ,n whtch K 
'and R< are both fluoro or both chloro are particularly preferred, and especially those ,n wluch 
,r and tr are both chloro. C ompounds ut wh.ch X ,s carboxy are also P art,ct,.ar.v pretcrred 

( - OIU pounds of formulas <I'». (A. and/or <K> -inch are of particular interest 
inc »ude tor example, the specific embodiments set ou, hereinafter m .he accompanvm, 
,„ examples, especially Samples 3 and 3.0 1 u, 3. - 1 1 — . and these ,o,npou,nls and,or the 
use of these compounds are provided as a further feature of the invention ( M these, preferred 
compounds include ,he compounds described ut Hxamp.es v .V0 . . v(»2. .V«>3. V0,. .vOS. 



HO W 




to 



3.89, 3.90, 3.91, 3.92. 3.93, 3.94, 3.95, 3.97, 3.98, 3.99, 3.100. 3.101, 3.102, 3.103, 3.104, 

3.105, 3. 106, 3.107. vlOS, 3.109, 3.1 10 and 3.1 1 1, or a pharmaceutical^ acceptable salt or an 
/// vivo hydrolvsable ester thereof. Of these, paticularly preferred compounds include the 
compounds described in hxampies 3.02, 3.03, 3.1 1, 3.12, 3.14. 3.22, 3.30, 3.46. 3 54. 3.58, 
3.59, 3.60, 3.61, 3.68, 3.69. 3.73, 3.82, 3.83, 3.86, 3.88, 3.90, 3.92, 3.93, 3.94, 3.100, 3.105, 

3. 106, 3. 107, 3. 108. 3. 109 and 3.111. or a pharmaceutically acceptable salt or an in vivo 
hydrolvsable ester thereof 

Suitable pharmaceutical! v accentnhlf- snitc include .^id addition saits sucti as 
methanesulfonate, fumarate, hvdiuchioride, hydrobromide, citrate, maieate and salts formed 
with phosphoric and sulphuric acid. In another aspect suitable salts are base salts such as an 
alkali metal salt tor example sodium, an alkaline earth metal salt tor example calcium or 
magnesium, an organic amine salt for example inethviamine. morphohne. 
A'-methylpipendine, A -ethylpiperidine, procaine, dibenzylamine, A',.V diben/ylethvlamine or 
amino acids for example lysine. There may be more than one cation or anion depending on the 
number of charged functions and the valency of the cations or anions. A preferred 
pharmaceutically acceptable salt is a sodium salt. 

Some compounds of formula (I) may possess chiral centres. It is to be understood that 
the invention encompasses all such optical isomers and diasteroisomcrs of compounds of" 
formula (I). 

The invention further relates to all tautomeric forms of the compounds of formula (A), 
(B) or formula (I). 

It is also to be understood that certain compounds of formula (A), formula (B) oi 
formula (I) can exist in solvated as well as unsolvated forms such as, lor example, hvdrated 
forms. It is to be understood that the invention encompasses all such soivated forms. 

An /'// vivo hydrolvsable ester of a compound of formula (A) or formula <I) containing 
carboxy or hydroxy group is, for example, a pharmaceutically acceptable ester which is 
hydrolysed in the human or animal body to produce the parent acid or alcohol. 

Suitable pharmaceuticallv acceptable esters for carboxy include C, „alko\\ methvi 
esters tor example methoxy methyl, C { ,>alkanoylox\ methvi esters tor example 
pivaloyioxvmethyl, nhthalidyl esters, (\ s cycloalkoxy-earbonvloxyC i fl aikvi esters for 
example 1 cyclohexy Icarbonyloxyethyl; 1 ,3-dioxolen-2-onvlmethvl esters tor example 
5-methyI 1 .3-dioxolen-2 onylmethyi; and C, fl alkoxycarbony|oxyethvl esters for example 
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l-.ncthoxycarbonvloxvethyl and may be formed at any carboxy group in the compounds of 
this invention. 

An in vivo hydrolvsable ester of a compound of formula (A) or formula (I) containing 
hydroxy group includes inorganic esters such as phosphate esters and u-acvloxvalkyl ethers 
5 and related compounds which as a result of the in vivo hydrolysis of the ester breakdown to 
give the parent hydroxy group. Examples of a-acyloxyalkyl ethers mclude aeetoxymethoxy 
and 2,2-d.methylpropionyloxymethoxy. A selection of in vivo hydrolvsable ester forming 
groups tor hydroxy include alkanoyl. benzoyl, phenylacetyl and substituted benzoyl and 
phenylacetyl. alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and 
10 A'Mdialkylaminoethyl) A-alkylcarbamoyl (to give carbamates), d.alkvlanunoacetyi and 
car boxy acetyl. 

Another aspect of the present invention provides a process tor preparing a compound 
of formula (A) or a pharmaceuticals acceptable salt or an in vivo hydrolvsable ester thereof 
which process comprises ot: 
15 a) reacting compounds of formula (IV): 



(R a ) 




(IV) 

a here 1. ^ carboxy protected m the form of an ester and other iir-uin- arc as detmed sn 
formula (A) with a compound of formula (V): 

1 

"' 4— ( ! 



20 



J 
(V) 

where 1. is a leaving group and other groups are as defined in lonnula ( A) to give a compound 
of formula (VI): 
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(VI) 

where li is carboxy protected as an ester. 

b) optionally inteicwn verting a compound ol tormula (VI) to give another compound of 
5 tormula (VI), wherein any functional groups are protected if necessary and optionally 
1) removing any protecting groups; 

id optionally forming a pharmaceuiically acceptable sail or in i7w> hvdrolysable ester 

Compounds of formula (VI) may be interconverted for example as described herein or 
by known processes such as functional group modification or aromatic substitution, 
10 Preferred values for L are chloro and bromo. Preferred values for K are -CO : I;t and 

-CQ 2 Me. 

Compounds of formula (IV) and (V) may be reacted together in an inert solvent and a 
base such as /V^-dimethvlformamide/soduim hydride or dichloromcthane/sodium hydroxide 
(optionally in the presence of a phase transfer catalyst such as tetra-/*-butviammonium 
15 hydrogensulphate ) for 1-6 hours preferably 1-3 hours, at a temperature of !5 30 °C, preterabK 
20-25 °C to give a compound of formula (VI). 

Compounds of formula <IV) are commercially available, made bv modification using 
known processes of commercially available compounds ot tormula {IX >. or thev are prepared 
by: 

20 a) Reading a compound of formula (VII): 

(R a ) f 




H O 
(VII) 
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where R' and P are as defined in formula (A), with a compound of formula (VIII) 

O 




\r >r ~r 
o 

(VIII) 

where R s is (', 4 alkyl. 

5 Compounds of tonnula (VII) and (VIII) are reacted together under Revert reaction 

conditions such as in an inert solvent (such as tetrahydrofuran >. m the presence of a base (such 
as potassium eihoxidc). at a temperature range of 1 5-30 "C preferably 20-25 ' C. tor 10-20 
hours preferably 15-17 hours. The resulting compound is isolated and dissolved m an alcohol 
suc „ as e.lunol and an organic acid (such as acetic acid) and a transition metal catalyst (such 

10 as !<)<•; I'd/Oand csciohexenc is added. The mixture is healed at a temperature of 60-12(rC 
preferably at '<).«»(> C for 15-25 hours preferably lft-20 hours to give a compound of formula 
(IV); or 

b) Reacting a compound of formula (IX): 

(R a ). 



NH, 




(IX) 



where R 1 and p are as defined lor formula (A), with a compound of formula (X); 



O 

1 1 



( ) 

(X) 



where R w is C, ,alkvi 



i iuiip< nil 



I\ ) (! fni (X ) ayc icAC\a\ \n^r\\)c\ under h^cher .Mmhtions 
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90-150°C preferably 100-120°(\ lor 0.5-4 hours, preferably 0.5-2 hours to give a compound 
of formula (IV) in which W is hydrogen. Then, if desired, W can he optionally converted into 
another value ot \V as defined in formula (A) using techniques known in the art such as those 
described below. 

5 Compounds of formula (V), (VII), (VIII), (IX) and (X) are known or commercially 

available or are prepared by processes known in the art by standard manipulation of 
commercially available or known materials. 

R H and R g are C,. 4 alkvL Preferably R s -mH R 9 :irc methyl or ethvl. 

It will be appreciated that analogous procedures to those described above mav be used 

10 to prepare compounds of the formula (I), (T) and (B). 

It will also be appreciated thai certain of the various optional siibstitucnts in the 
compounds of formula (A), (H), (I) ami (D mav be introduced bv standard aromatic 
substitution reactions or generated by conventional functional group modifications either prior 
to or immediately following the processes mentioned above, and as such are included in the 

15 process aspect of the invention. Such reactions and modifications include, for example, 
introduction of a substitucnt by means of an aromatic substitution reaction, reduction of 
substituents, alkylation of substituents and oxidation of substituents. The reagents and 
reaction conditions for such procedures are well known in the chemical art. Particular 
examples of aromatic substitution reactions include the introduction of a nitro croup using 

20 concentrated nitric acid, the introduction of an acyl group using, for example, an acvihalide 
and Lewis acid (such as aluminium trichloride) under Fnedel Crafts conditions; the 
introduction of an atkvl group using an alky! halide and Lewis acid i such as aluminium 
trichloride) under Fnedel Crafts conditions, and the introduction of a halogeno eroup. 
Particular examples of modifications include the reduction of a nitro group to an ammo group 

25 by for example, catalytic hydrogenation with a nickel catalyst or treatment with iron in the 
presence of hydrochloric acid with heating; oxidation of alkylthio to alkylsulphinvl or 
alkylsulphonyl. Specific examples of the substitution and modification reactions prior to or 
immediately following the processes mentioned above are illustrated, but not limited by. the 
following examples in which variable groups are as defined for tormula (A> unless otherwise 

M) stated. 

1 ) Modification of R\ 
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a) For R' = Am phenyl or ihienyl): compounds of formula iXI ) 

AV 




(XI) 



where E is carboxy protected as an ester and M is H. a nitrogen protecting group or the group 




— I 



and R ' is Br are coupled with compounds of formula <XII> 

.OH 



(XII) 

to give compounds of formula (XI) where R" = Ar. It will be appreciated that an analogous 
10 procedure may be used to prepare compounds of formula (Din which R 1 is optionally 
substituted phenyl or optionally substituted 3 or o membered heteroarvl ring. Suitable 
reaction conditions are set out below. 

Compounds of formula (XI) where K' 1 = Br and (XII) are reacted together m the 
presence of a transition metal catalyst (for example tetrak.s. tnnhenylphosplnne .palladium, (» ». 
IS in an inert solvent .such as toluene, and an alcohol tsuch as cthanoh. with an aqueous base 
.such as potassium carbonate), preterablx in an men a;m>v,phe: c. at a temperature o! 
6()-lW j r preferably 75-X5 "C for 14-20 hours preferably 1> T hours, 
h, lor K- = Nil:: compounds of lormula (XI) where R" - NO; are reduced under standard 

, i a i,,r„ml i tXl) where R = NH Suitable reaction conditions 
conditions to lmvc a compound of loimul.i l.\i) uulil is 

?0 are set out below 

Compounds of formula (XI> where R'' = NO, are icaeted with a reducing agent istich 
as sod,u,i, Kuohvdr.de » and stannous chlor.de dihvdrate in an alcohol ,such as c.hanoi. a. a 
, cnMV , aUllv .,! i-i) '%! ! (' p ,c!ci..bh-0 70 C!,,,: IOhouisP.ete.ablv.1 M.ou.s. 

■ ; • UH' ' 'O! mill, l 
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(XIII) 

Suitable reaction conditions are set out below. 

i) The general case where V li \ v carboxy protected an ester - in an inert solvent (such as 
5 tetrah vdromran j and an aicoho! (such as methanol), in the presence of a base dor example 
sodium hydroxide), at a temperature range of 10-50°C preferably 20-30" C lor 1 -25 hours 
preferably 15-20 hums followed bv the addition oi water and an acid ( such as acetic acid) 
in Specifically where X 1 is -CO Ale - with a salt uuch as luhium iodide*, m an organic base 
(such as pyridine), at a temperature range of 10()-125°C especially 1 15-120°C for 3-10 hours 
10 preferably 5-7 hours followed by the addition of aqueous acid (for example 2M hydrochloric 
acid). 

3) Modification of W 

a) For W = Br: compounds of formula (XI) where W = hydrogen may be brommated under 
standard conditions to give a compound of formula (XI) where W = Br. Suitable reaction 

15 conditions are set out below. 

Compounds of formula (XI) where W = bromine may be prepared bv reacting a 
compound of formula (XI) where \Y = hydrogen in an inert solvent (such as 
AOV-dimethylformamide ) with bromine tor 5-55 minutes particularly 25-35 minutes at 
10 30°C\ preferably 20-25 C 

20 The reader is also directed to patent nos. US 005389650 A, US 005290798 A, EP 

0535926A1. EP 0535923 A 1, US 005 190968 A, EP 0535924 A 1, UP 04 1 9049 A 1 , US 5308850, 
EP 0535925 A U WO 93/16069, WO 93/25546, US 005273980A and US 5272145, 
WO ^3/20078, UP 0186367, UP 0275667, US 4965369A (process patent) WO 94/14434. 
UP 04S0659 A2 and WO 96/03377 A for synthetic details of ben/vl indole compounds 

25 It will also be appreciated that in some of the reactions mentioned herein it may be 

necessary/desirable to protect any sensitive groups m the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
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skilled ,n the art. Thus. ,1 reactants mclude groups such as ammo, carboxy or hydroxy it may 
be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group tor an amino or alkyiamino group is. lor example, an acyi 
group, tor example an alkanoyl group such as acetyl, an alkoxvearbonyl group, tor example a 
5 methoxycarbonyl. ethoxycarbonyl or f-butoxycarbonyi group, an arylmethoxycarbonyl group, 
tor example benzyloxycarbonyl. or an aroyl group, tor example benzoyl. The deprotect.on 
conditions tor the above protecting groups necessarily vary with the choice of protecting 
group. Thus, lor example, an acyl group such as an alkanoyl or alkoxvearbonyl group or an 
aroyl group may be removed for example, by hydrolys.s with a suitable base such as an alkali 
10 metal hydroxide, lor example lithium or sodium hydroxide. Alternatively an acyl group such 
as a r-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
as hydrochloric, sulphuric or phosphoric acid oi ii iluioroaccuc acid and an 
arylmethoxycarbonyl group such as a ben/.yloxycarbony! group may be removed, for example, 
by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with a Lewis 
I s acid for example boron tnsOrifluoroacetate). A suitable alternative protecting group for a 
primary amino group is. for example, a phthaloyl group which may be removed by treatment 
with an alkylaminc, for example dimcthylaminopropylamine, or with hydrazine. 

A suitable protecting group for a hydroxy group is. for example, an acyl group, lor 
example an alkanoyl group such as acetyl, an aroyl group, tor example benzoyl, or an 
20 arylmethyl group, for example benzyl. The deprotection conditions tor the above protecting 
croups will necessarily vary with the choice of protecting group. Thus, lor example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolys.s with 
a suitable base such as an alkali metal hvdrox.de. for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, tor example, by 
25 hvdrogenat.on over a catalyst such as palladium-on carbon 

A suitable protecting group loi a carboxy group is. loi example, an cstcniving group, 
tor example a methyl or an ethyl group which may be removed, tor example, by hydrolysis 
with a base such as sodmm hvdrox.de. or tor example a r-butyl group which mav be removed. 
,.„ example, in treatment with an ... td. lot example an game a. id Mich as u it \v, •!-. ice. ie 
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The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 

When a pharmacetitically-acceptable salt of a compound of formula (A), formula (B) 
or formula (I) is required, it may be obtained, for example, by reaction of said compound with 
5 the appropriate acid (which affords a physiologically acceptable anion), or with the 
appropriate base (which affords a physiologically acceptable cation), or by any other 
conventional salt formation procedure. 

When an optically active form of a compound of formula (I) is required ir mnv be 
obtained, for example, by carrying nut one of the aforesaid procedures using an optically 

10 active starting material or by resolution of a racemic form ot said compound using a 
conventional procedure 

According to a further aspect of the present invention there is provided a method tor 
antagonising an MCT-1 mediated effect in a warm blooded animal, such as man, in need of 
such treatment, which comprises administering to said animal an effective amount of a 

15 compound of formula (A), formula (B) or formula (I), or a pharmaceutically acceptable salt, 
or an in vivo hydrolysable ester thereof. 

According to a further feature of the invention there is provided a method of treatment 
of diseases or medical conditions mediated by MCP-1 which comprises administering to a 
warm-blooded animal an effective amount of a compound of formula (A), formula fB) or 

20 formula (I), or a pharmaceutically acceptable salt, or an /'// vivo hvdrolysable ester thereof. 
According to a further aspect of the invention there is provided the use of a compound of the 
formula (I) , (A) or (B) in the manufacture of a medicament for use in the treatment of a 
disease or medical condition mediated by MCT 1. Such diseases mav include, tor example, 
any of those previously referred to herein. According to a further aspect of the invention there 

25 is provided a compound of the formula (A) or (B), or a pharmaceutically acceptable salt 

thereof or an in vivo hydrolysable ester thereof, for use in a method of treatment of the human 
or animal body by therapy. According to a further aspect of the invention there is provided a 
method of inhibiting the binding of MCP- 1 to a receptor thereof in a warm-blooded animal in 
need thereof which comprises administering to said warm-blooded animal an effective amount 

30 of a compound of formula (A), formula (B) or formula (I), or a pharmaceutically acceptable 
salt, or an in vivo hydrolysable ester thereof. According to a further aspect of the invention 
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there is provided ihc use of a compound of the formula (I) . (A) or (B) in the manufacture of a 
medicament tor use in inhibiting the binding of MCP- 1 to a receptor thereof. 

In order to use a compound of formula (A), formula (B) or formula (I) or a 
pharmaceutical acceptable salt or an in vivo hydrolvsable ester thereof tor the therapeutic 
, treatment of mammals including humans, especially in treating inflammation, it is normally 
formulated in accordance with standard pharmaceutical practice as a pharmaceutical 
composition. 

Therefore in another aspect the present invention provides a pharmaceutical 
composition which comprises a compound of formula (A) or a pharmaceutical^ acceptable 
10 salt or an in vivo hydrolvsable ester thereof and a pharmaceutical^ acceptable diluent or 

carrier. In another aspect the present invention provides a pharmaceutical composition which 
comprises a compound of formula (It) cm- a pharmaceutical acceptable salt thereof and a 
pharmaceutical^' acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (for example 
1 5 as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispcrsible 
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or o.ly solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
example as a finely divided powder i or lor parenteral administration (for example as a sterile 
20 aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing 

The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical exc.p.ents. well known in the art. Thus, compositions intended 
tor oral use may contaui. tor example, one or more colouring, sweetening, flavouring and/or 
preservanvc aiients 

Suitable phaniiaccuueallv acceptable exc.pients lor a tablet tormulauon include, for 
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium 
carbonate, granulating and d.smtcgrat.ng agents such as com starch or algemc acid: binding 
.rjents Mich -is vurch: :ii>uk .mm- agent- >v.Ai as magnesium sU ,-.raic. >tc.ui> acid •: '--de. 
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gastrointestinal track, or to improve their stability and/or appearance, in either case, using 
conventional coating agents and procedures well known in the art. 

Compositions tor oral use may he in the form of hard gelatin capsules in which the 
active ingredient is mixed with an inert solid diluent, lor example, calcium carbonate, calcium 
5 phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with 
water or an oil such as peanut oil, liquid paraffin, or olive oil. 

Aqueous suspensions generally contain the active ingredient in finely powdered form 
together with one or more suspending agents, such as sodium carboxvmethvlceliulose 
methylcellulose. hydroxypropylmethylcellulose. sodium alginate, polyvinyl- pyrroiidone, gum 

1 < ) tragaeanth and gum acacia; dispersing or wetting agents such as lecithin or condensation 
products ot an alkvlene oxide with fatty acids (for example poivoxethyiene stearatej. oi 
condensation products oi ethylene oxide with long chain aliphatic alcohols, lor example 
heptadecaethyleneoxycetanol, or condensation products ot ethylene oxide with partial esters 
derived from tatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 

15 condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived from fatty acids and 
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions 

20 may also contain one or more preservatives (such as ethyl or propyl r>-hydroxybenzoate, 

anti-oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetenmt: 
agents (such as sucrose, saccharine or aspartame). 

Oily suspensions may be formulated by suspending the active ingredient in a vegetable 
oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid 

25 paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard 

paraffin or cctyl alcohol. Sweetening agents such as those set out above, and flavouring agents 
may be added to provide a palatable oral preparation. These compositions may be preserved 
by the addition ot an ant i -oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous suspension b\ 

30 the addition of water generally contain the active ingredient together with a dispersing or 

wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting 
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agents and suspending agents are exemplified by those already menuoned above. Additional 
excipients such as sweetening, flavouring and colouring agents, .nay also be present. 

The pharmaceutical compositions of the invention may also be in the form ot 
oil-in-water emulsions. The oily phase may be a vegetable oil. such as olive oil or orach is o,l. 
s or a mineral oil, such as lor example liquid paraffin or a mixture of any of these. Suitable 
emulsifying agents may be. lor example, naturally-occurring gums such as gum acacia or gum 
tragacanth. naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial 
esters derived from fatty acids and hexitol anhydrides (for example sorb.tan monooleate, and 
condensation products of the sa.d partial esters with ethylene oxide such as polyoxyethylene 
10 .orbiian monooleate. The emulsions may also conta.n sweetening, flavouring and preservative 
agents 

Syrups and elixirs may be tormuiaied with .sweetening agents such as glycerol, 
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and/or colouring agent 
1 5 The pharmaceutical compositions may also be in the form of a sterile injectable 

aqueous or oily suspension, winch may be formulated according to known procedures using 
one or more of the appropriate dispersing or wetting agents and suspending agents, which 
have been mentioned above. A sterile injectable preparation may also be a sterile injectable 
solution or suspension in a non-loxic parcnterally-acceptable dduent or solvent, for example a 

20 solution in 1 .3 butanediol. 

SuprosHorv formulations niav be prepared by mixing the active ingredient w.th a 
suitable non-irritating cxc.pient which is solid at ordinary temperatures but liquid at the rectal 
temperature and will therefore melt in the .velum to release the drug. Suitable excipients 
include, tor example, cocoa butter and polyethylene glycols 

:s Topical tonnulanons. such as ctcams. ointments, gels and aqueous or oih solutions •» 

suspensions, may generally be obtained b> ioiinulating an active ingredient with a 
conventional, topically acceptable, vehicle or diluent using conventional procedure well 
known in the art. 
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conveniently retained in a capsule containing, tor example, 1 to 50mg ot active ingredient tor 
use with a turbo-inhaler device, such as is used for insufflation of the known agent sodium 
cromoglycate. 

Compositions for administration by inhalation may be in the form of a conventional 
5 pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing 
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile 
fluonnated hydrocarbons or hydrocarbons may be used and the aerosol device is convenientiv 
arranged to dispense a metered quantity of active ingredient. 

For further information on Formulation the reader is referred to Chapter 25.2 m 
10 Volume 5 of Comprehensive Medicinal Chemistry' (Corwin Hansen; Chairman of Editorial 
Board). Pergamon Press 1990 

1 lie amount ot active ingredient that is combined with one or more excipients u ■ 
produce a single dosage iorm will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral administration 
15 to humans will generally contain, for example, from 0.5 mg to 2 g of active agent 

compounded with an appropriate and convenient amount of excipients which mav vary from 
about 5 to about 98 percent by weight of the total composition. Dosage unit forms will 
generally contain about 1 mg to about 500 mg of an active ingredient. For further information 
on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in 
20 Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board). Pergamon Press 1990. 

The size of the dose for therapeutic or prophylactic purposes ot a compound of the 
Formula 1 will naturally vary according to the nature and severity of the conditions, the age 
and sex of the animal or patient and the route of administration, according to well known 
25 principles of medicine. As mentioned above, compounds of the Formula 1 are useful m 
treating diseases or medical conditions which are due alone or in part to the effects of 
farnesylation of rats. 

In using a compound of the Formula I for therapeutic or prophvlactic purposes it will 
generally be administered so that a daily dose in the range, for example. 0.5 mg to ^5 nm per 
30 kg body weight is received, given if required in divided doses. In general lower doses will be 
administered when a parenteral route is employed. Thus, for example, for intravenous 
administration, a dose in the range, tor example. 0 5 mg to 30 mg per ku bodv weight will 
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iicncrally be used. Similarly, tor administration by inhalation, a dose in the range, tor 
example. 0.5 mg to 25 mg per kg body weight will be used. Oral administration is however 
preferred. 

The following illustrate, but are not intended to limit, representative pharmaceutical 
5 dosage forms of the invention as defined herein (the active ingredient being termed 
"Compound X"). tor therapeutic or prophylactic use in humans: 



(a) 



Tablet I 


me/tablet 


Compound X. 


100 


Lactose Ph.Hur 


182.75 


Croscarmcllose sodium 


• ^ r\ 
1 _.U 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 


(b) 


Tablet II 


me/tablct 


Compound X 


50 


Lactose Ph. Eur 


223.75 


Croscarmcllose sodium 


6.0 


Mai/.e starch 


15.0 


Polyvinylpyrrolidone (5% w/v paste) 


2.25 


Magnesium stearate 


3 0 


<C) 


Tablet 111 


miz/tablet 


Compound X 


1.0 


Lactose Ph Lin ' ^ ^ 
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(d) 



Capsule 


me/capsule 


Compound X 


10 


Lactose Ph. Eur 


488.5 


Magnesium 


1.5 


(c) 


Injection I 


* ~J V/ 111^/1111/ 


Compound X 


5.0% w/v 


1M Sodium hydroxide solution 


15.0% v/v 


0. 1M Hydrochloric acid 


to adjust pH to 7.6 


Polyethylene glycol 400 


4.5 r ; \v/\ 


Water tor injection 


to 100% 


(f) 


Injection II 


(10 msi/ml) 


Compound X 


1 .0% w/v 


Sodium phosphate BP 


3.6% w/v 


0. 1M Sodium hydroxide solution 


15.0% v/v 


Water tor injection 


to 100% 


(g> 


Injection III 


( lm«/ml, buf fered to pH6) 


Compound X 


0. 1 % w/v 


Sodium phosphate BP 


2.26% w/v 


Citric acid 


0.38% w/v 


Polyethylene glycol 400 


3.5% w/v 


Water tor injection 


to 1 « it >• ; 
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(h) 


Aerosol 1 


mg/inl 


Compound X 


10.0 


Sorbitan trioleate 


13.5 


Trichlorotluoromcthane 


910.0 


Dichlorodifluoromethane 


490.0 


(i) 


Aerosol II 


ma/ml 


Compound X 


0.2 


Sorbitan trioleate 


0.27 


Trichlorofluoromethane 


70.0 


Dichlorodifluoromethane 


280.0 


DichlorotetraOuoroethane 


1094.0 


■ ~ 

> (J) 


Aerosol III 


me/ml 


Compound X 


2.5 


Sorbitan trioleate 


3.3X 


Trichlorofl uorome thane 


67.5 


Dichloroditluoromethane 


lOHb.O 


Dichlorotctralluoroethane 


191.6 


(k) 


Aerosol IV 


niiz/in! 1 


Compound X 


2.5 


Sova lecithin 


2.7 


\ Trichh >i t ;! i uui * 'iiicihaiiv | 
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(1) 



winirncni 


ml 
till 


Comnonnd X 


4() ni (T 


Ethan ol 


300 pi 


Water 


300 ul 


1 -Dodccylazacycloheptam2-one 


50 (jl 


Propylene glycol 


to 1 ml 



Note 

The above formulations may be obtained by conventional procedures well known in 
^ the pharmaceutical art. I'hc tablets kii-ici mav he enteric coated by conventional means, lor 
example to provide a coating oi cellulose acetate phthalate. The aerosol formulations (h)-(k) 
may be used in conjunction with standard, metered dose aerosol dispensers, and the 
suspending agents sorbitan trioleate and soya lecithin may be replaced bv an alternative 
suspending agent such as sorbitan monooleate. sorbitan sesquioleate, polysorbate 80, 
10 polyglyccrol oleatc or oleic acid 
Biological Testing. 

The following biological test methods, data and Examples serve to illustrate the 
present invention. 
Abbreviations: 

ATCC American Type Culture Collection, Roekville, USA. 

BCA bicinchronimc acid, (used, with copper sulphate, to assay protein ) 

DMEM Dulbecco's modified Eagle's medium 
EGTA ethvlenebist oxyethylencnitriloHetraacetic acid 

ECS foetal calf serum 

HBSS Hank's Balanced Salt Solution 

hMCP- 1 human Monocyte Chemoattractant Protein- 1 
PBS phosphate buffered saline 

PCR polymerase chain reaction 

1 5 AMPLITAQ™ .available from Perkm-I .liner C etus, is used as the source ot 

thermostable DNA polymerase 



Binding Butler is 50 mM HEPES, 1 mM CaCL, 5 mM MgCL. 0.5% foetal calf serum, 
adjusted to pH 7.2 with 1 M NaOH. 

Non-Essential Amino Acids ( 100X concentrate) is: L Alanine. 890 mg/1; 
L-Asparagme. 1320 mg/1; L-Aspartic acid. 1330 mg/1; L-Glutamic acid. 1470 mg/1; Glvcine, 
750 mg/1; L Proline. 1 150 mg/1 and; L-Senne, 1050 mg/1. 

llypoxantlune and Thymidine Supplement (50x concentrate) is: hypoxanthine. 680 

mg/1 and; thymidine. 194 mg/1. 

Penicillin-Streptomycin is: Penicillin G (sodium salt); 5000 units/ml; Streptomycin 

sulphate. 5000 u.g/ml. 

Human monocytic cell line TUP- 1 cells are available from ATCC. accession number 

ATCCTIB-202. 

I lank s liatanceu i;m solution \ hujj i »i«>ui^u iivm v,.. ..v^ 

Biol. Med.. 1949, 71. 196. 

Synthetic cell culture medium. RPMI 1640 was obtained from Gibco; it contains 
inorganic salts [Cat NO,);4H 2 0 100 mg/1; KC1 400 mg/1; MgSO,.7H,0 100 mg/1; NaCl 6000 
mg/1; NaHCO, 2000 mg/1 & Na.>HPC>4 (anhyd) 800 mg/1], U-Glucose 2000 mg/1. reduced 
glutathione 1 mg/1, amino acids and vitamins. 

FURA-2/AM is 

l-[2-(5-c:uboxyoxay.ol-2-yl)-6-aminobenzofuran-5-oxy|-2-(2'-ainino-5-niethylphe 
e-/V.,V.A",<V'-tetraaceuc acid pentaacetoxvmethyl ester and was obtained trom Moleculai 
Probes. Eugene. Oregon. USA 

Cieneral molecular biology procedures can be followed from any of the methods 
described in "Moleculai C loning - A Laboratory Manual" Second Edition. Sambrook. Fritsch 
and Maniatis (Cold Spring Harbor Laboratory, 1989). 

Biological Assays for hMCIM Antagonists 

a) hMCP- 1 Receptor bindinu assav 

i) Cloning and expression of hMCP-l receptor 

IheMCP i icwei-!.., B ! CCR:i-;.cl.)NA'Aas,i.. I ^lb;. PGR 'torn HIP I . rii RNA 
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subcloncd as a Hind III-Not I fragment into the eukaryotic expression vector pCDNA3 
(InVitrogen) to generate pCDNA3/CC-CKR2A and pCDNA3/CCR2B respectively. 

L inearised pCDNA3/CCR2B DNA was transacted into CHO-K1 cells by calcium 
phosphate precipitation (Wigler et al. y 1979, CelL 16, 777). Transfected cells were selected by 
5 the addition of Geneticin Sulphate (G418, Gibco BRL) at lmg/ml, 24 hours after the cells had 
been transfected. Preparation of RNA and Northern blotting were carried out as described 
previously (Needham etaL, 1995. Prot. Express. Purific 6, 134V CHO-K1 clone 7 
(CHO-CCR2B) was identified as the highest MCP-1 receptor B expressor. 

ii) Preparation of membrane fragments 

10 CMO-CCR2B cells were grown in DMEM supplemented with 10% foetal calf serum, 

2 mM glutarnine. lx Nonessential Amino Acids, 1\ Ilvnox aniiiine :u\d Thymidine 
Supplement and Penicillin Streptomycin i at 50 ug Mreptomycm/ml. Cibco BRL). Membrane 
fragments were prepared using cell lysis/differential centnfugation methods as described 
previously (Siciliano et ai, 1990. J. Biol. Chem. % 265, 19658). Protein concentration was 

15 estimated by BCA protein assay (Pierce, Rock ford, Illinois) according to the manufacturer's 
instructions 

iii) Assay 

125 I MCP-1 was prepared using Bolton and Hunter conjugation (Bolton etui.. 1973. 
Biochem. 7., 133, 529; Amersham International pic J. Pquilihrium binding assays were carried 

20 out using the method of Ernst et ui, 1994, J. Immunol., 152, 3541 . Briefly, varvine amounts 
of '-^-labeled MCP-1 were added to 10 mg of purified CHO CCR2B cell membranes m 100 
ml of Binding Buffer. After 1 hour incubation at room temperature the binding reaction 
mixtures were filtered and washed 5 times through a plate washer (Packard Harvester 
Filtermate™ 196}. Scintillation fluid (25ul. Microscint 1 M 20. a high efficiency liquid 

25 scintillation counting cocktail for aqueous samples) was added to each well and the plate was 
covered with plate sealer and counted (Packard Top Count 1M f Cold competition studies were 
performed as above using 100 pM 1:S I labeled MCP- 1 in the presence of varying 
concentrations ot unlabelled MCP- L Non-specific binding was determined by the inclusion of 
a 200-fold molar excess of unlabelled MCP-1 in the reaction. 

W Ligand binding studies with membrane fragments prepared from CHO-CCR2B cells 

showed that the CCR2B was present at a concentration of 0.2 pmoles/mg of membrane 
protein and hound MCP 1 selectively and with high affinity ( K~\ , =110 pM. K,, -120 pM). 



WO »)») <T351 





P< I <.m>S (12341 



Binding to these membranes was completely reversible and reached equilibrium alter 45 
minutes at room temperature, and there was a linear relationship between MCP-1 binding and 
CHO-CCR2B cell membrane concentration when using MCP-1 at concentrations between 
100 pM and 500 pM 

s Fest compounds dissolved in DMSO (5 were tested in competition with 100 pM 

labelled MCP-1 over a concentration range (0.1 - 200|lM) in duplicate using eight point 
dose-response curves and IC\„ concentrations were calculated, 
bt MCP-1 mediated calcium flux in THP-1 cells 

The human monocytic cell line THP-1 was grown in a synthetic cell culture medium 
10 RPMI 1640 supplemented with 10 % foetal calf serum, 2 mM glutamine and 

Penicillin-Streptomycin (at 50 |ig streptomycin/ml, Ciibco BRL). THP-1 cells were washed in 
HBSS tlackinu C a^ and Mg"*) + i mg/mi BSA and rcsuspended in the same butter at a 
density of 3 x I0 h cells/ml. The cells were then loaded with 1 mM FURA-2/AM for 30 mm at 
37°C. washed twice in HBSS, and rcsuspended at 1x10" cells/ml. THP-1 cell suspension (0.9 
15 ml) was added to a 5 ml disposable cuvette containing a magnetic stirrer bar and 2. 1 ml ot 
prewarmed (37°C) HBSS containing 1 mg/rnl BSA, 1 mM MgCl 2 and 2 mM CaCI : . The 
cuvette was placed in a fluorescence spectrophotometer ( Perkin Elmer, Norwalk, CJ) and 
preincubated for 4 mm at 37 °C with stirring. Fluorescence was recorded over 70 sec and cells 
were stimulated by addition of hMCP-1 to the cuveite after 10 sec. \C,C f )\ was measured by 
20 excitation at 340 inn and 3X0 run alternately and subsequent measurement ot the intensity ot 
the fluorescence emission at 5 10 nm. The ratio of the intensities of the emitted fluorescent 
light following excitation at 340 nm and 380 nm, (R), was calculated and displayed to give 
and estimate of cytoplasmic [Ca'*] according to the equation;- 



|C\r* ]i =K (1 (K-Kmm) (Si27Sb2) 



( Rmax R i 



where the K,j lor IT'RA 2 Ca ' complex at 37 ( was taken to be 224 nm. R m ^ is the 
maximal fluorescence ratio determined after addition of 10 mM Ionomvcin, R... :i) is the 
minimal ratio determined bv the subsequent addition of a Ca" * free solution containing mM 



} ( i j \. and St2/SbJ is the raiio of liuoiesccnce \aiue ^ at vm) nm excitation 
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Stimulation of THP- 1 cells with hMCP- 1 induced a rapid, transient rise in [Ca^+]j in a 
specific and dose dependent manner. Dose. response curves indicated an approximate HC^, of 
2 nm. Test compounds dissolved in DMSO ( were assayed for inhibition of calcium 

release by adding them to the cell suspension 10 sec prior to ligand addition and measuring 
5 the reduction in the transient rise in [Ca 2 "]i. Test compounds were also checked for lack of 
agonism by addition in place of hMCP- 1. 
c) hMCP-1 mediated chemotaxis assay. 

In vitro chemotaxis assays were performed n^ng either r he humar. monocytic cell line 
THP 1 or peripheral blood mixed monocytes obtained trom tresh human blood purified bv 

10 erythrocyte sedimentation followed by density gradient centrifugation over 9.6 r Ww/v> sodium 
metrizoate and 5.6 r viw/v! polysacciuuide. density i .077 u/mi f L ymphoprep IM Nvcomed). 
Cell migration through polvcarbonate membranes was measured by enumerating ttu^c passing 
through either directly by Coulter counting or indirectly by use of a colounrnetnc viability 
assay measuring the cleavage of a tetrazolium salt by the mitochondrial respiratory chain 

15 (Scudicro D A. el at 1988, Cancer Res.. 48, 4827-4833). 

Chemoattractants were introduced into a 96-well microtiter plate which forms the 
lower well of a chemotaxis chamber fitted with a PVPTree 5 (im poresize polycarbonate 
adhesive framed filter membrane (NeuroProbe MB series. Cabin John. MD 20818. USA) 
according to the manufacturer's instructions. The chemoattractant was diluted as appropriate 

20 in synthetic cell culture medium, RPMI 1640 (Gibcoj supplemented with 2 mM glutamine 
and 0.5 r r RSA. Each dilution was degassed under vacuum tor 30 mm and was placed (400 u0 
in the lower wells of the chamber and THP- 1 cells i.Sxlo' in 100 [i\ RPMI 1640 0 .5 r l BSA, 
were incubated in each well of the upper chamber. For the inhibition of chemotaxis the 
chemoattractant was kept at a constant submaximal concentration determined previously for 

25 each ehemokmc and added to the lower well together with the test compounds dissolved in 
DMSO (final DMSO concentration < 0.05°r v/v) at varying concentrations. The chamber was 
incubated for 2 h at 37 T under 5 <"r CO : . The medium was removed from the upper wells 
which were then washed out with 200 pi physiological saline before opening the chamber, 
wiping dry the membrane surface and centnfuging the 96-well plate at 600 g for 5 mm to 

30 harvest the cells. Supernatant ( 150 |il ) was aspirated and 10 ul of cell proliferation reagent. 
WST- 1 . {4-[3-(4-iodophcnyl )-2-< 4-nitrophenyl)-2I 1 5-tetrazohol- 1 ,3-benzene disulfonate j 



HNSDOCIP WO '^or.^iAJ l 



WO 

- 3 1 - 

plus an electron coupling reagent < Bochringer Mannheim, Cat.no. 1644 807) was added back 
to the wells. The plate was incubated at 37°C tor 3 h and the absorbancc of the soluble 
tormazan product was read on a microtitre plate reader at 450 run. The data was input into a 
spreadsheet, corrected tor any random migration in the absence of chemoattractant and the 
average absorbance values, standard error of the mean, and significance tests were calculated. 
hMCP-1 induced concentration dependent cell migration with a characteristic biphasie 
response, maximal 0.5 - 1 .0 nm. 

Compounds tested of the present invention generally had ICvt values ot less than 
50pM in the hMCP-1 receptor binding assay described herein. For example the compound of 
example 3.23 had an ICso of 7.3KpM. 

The invention is further illustrated, but not limited by the following Examples. 

(ieneral Procedures. 

N,N-Dimethylformamide (DMF) was dried over 4 A molecular sieves. Anhydrous 
tetrahydrofuran (THF) was obtained from Aldrich SURESHAL™ bottles. Other commercially 
available reagents and solvents were used without further purification unless otherwise stated. 
Organic solvent extracts were dried over anhydrous MgSOa. 'il. ' 'C and "F NMR were 
recorded on Bruker WM200, WM250, WM300 or WM400 instruments using Me 2 SO-6 ft with 
Me 4 Si or CChF as internal standard as appropriate, unless otherwise stated. Chemical shifts 
are in 6 ippm) and peak multiplicities are designated as follows: s, singlet; d. doublet; dd, 
doublet of doublets; L triplet; dt, doublet of triplets; q, quartet; m, multiptet; br. broad. Mass 
spectra were recorded on VO 12-1 2 quadrupole, VG 70-250 SF. VG ZAB 2-SF or a VG 
modified AIZI/Kratos MS 9 spectrometers, For TLC analysis, Merck precoated TLC plates 
(silica uel 60 1-254, d = 0.25 mm) were used. Flash chromatography was performed on silica 
(Merck Kieselgel: ArC)3K5). Melting point determinations were performed on a Koflcr block 
or with a Buchi melting point apparatus and are uncorrected. AH temperatures are m degrees 
Centigrade. In Example .VI 1 and the following examples where the yield is quoted as. lot 
example. "52 r r yield (2 steps)", tins means that the r 'r yield given is the overall vield tor the 
two sleps of alkvlation of the appropriate indole followed bv ester hydrolysis 
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Example 1 

Ethvl AM4-chlorobenzyl )indole-2-carboxvlate 

Ethyl mdoIe-2-carboxylate (0.5 g) was dissolved m DMF and sodium hydride (0.1 16 
g) was added in a single portion. The reaction was stirred for 1 hour, then 4-chlorobenzvI 
5 chloride (0.468 g) was added dropwise. Stirring was continued for a further 2 hours and then 
the reaction was quenched by the addition of water. The reaction mixture was partitioned 
between water and ethyl acetate. Combined organic extracts were dried (MgS0 4 ) and 
concentrated in vacuo and the residue purified by column chromatography usine 
isohexane-5% ethyl acetate as eluent to give the desired end product as a white .solid i0.6i g, 
10 74%), mp 107-108°; NMR 8 (CD.SOCD0 1.25 ft, 3H), 4.3 <q, 2Hh 5.8 (s, 2H), 7.1 (t, 1H), 
7.3 <m, 4H), 7.55 (d. ill), 7 7 id, 1H); M/z ( + ) 314 ( \f]V } 
Examples E01 - 1.09 

The procedure described in Example 1 was repeated using the appropriate indole-2-earboxyli 
ester and benzyl hahde. Thus there were obtained the compounds described below. 
5 Example L01: Ethyl AM 3-chlorobenzvl >indole-2-carboxvlate in 58% yield; M/z ( + ) 314 
(A/HM. 

Example 1.02: Ethyl /V~(3,4-dichlorobenzyl)indole-2-carboxvlate in 607. yield; M/z (+) 349 
(A/FT). 

Example E03: Ethvl /V-(3 1 4-dichlorobenzyn-5-nuroindole-2-carboxvlate in 939c yield, mp 
0 133-4"; NMR 5 iCD,SOCD.,) 1.26 tt, 311), 4.24 <q, 211). 5.S6 is. 2H). 6.80-8.80 ( m, 7H); M/z 
<-) 393 (AD, 391, 250, 136, 1 13. 

Example E04: Ethvl 5-hronio-A'-i 3,4~dichiorobenzvl )indole-2-carhoxvlate in 85 r 7 yield, mp 
95-96 ! ; NMR 5 (CD.SOCD,) 1 24 (L Ml). 4.28 (q, 2H), 5.82 (», 211), 6. 84 (d, 1H), 7.30-7.63 
(m, 511), 7.98 {s, 1HV 

5 Example EOS: Ethvl -V-(3,4-dichlorobenzvl)-5-phenvlindole-2-carboxvlate in 36% yield; 
NMR 5 (CDiSOCD.O 1.23 (t, 3H), 4.28 (q, 2H), 5.82 (s, 2H), 6.90 (d, 1H), 7.24-7.68 (m, 
1 1H), 7.9b (s, 1H); M/z ( + > 423 (AD, 350, 220, 159. 

Example E06: Ethvl AM 3,4-dichloroben/AM)-5-(iV-m orpholin(>)-- indole-2-carho\vlate in 57 c h 
yield; NMR 6 iCDuSOCDw 1.24 (t, 3H), 3.03 (t, 411), 3.73 u. 411), 4.25 (q. 211), 5.76 is. 2Hh 
0 6.87 (d, 1H), 7.05-7.30 (m, 4H), 7.48 (t. 2M); M/z ( + ) 433 CAD, 364. 

Example E07: Ethyl AM 3,4-dichlorohenz\1)-5-(:V-pvrr()lidin(M- ind()le -2-carboxvlate in l()() c r 
yield; M/z (+> 417 (\T ). 
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Example 1.08: l-thvl \'-( 3.4-d 1 chlorobenzvl)-5-p h e no x Y .ndole-2-carboxviatc in 75<r yield; 
M/z ( + > 440 (A/*). 

Example 1.09: KthyLyMi4_djc^^ 

mgitei ^^ in 85* yield: NMR 6 .CDC!,, 1.34 

5 ( r.3H>. 1.47 (m. 1H>. 1.75. in. lH).2.02(m. lH),2.83<m. 1H), 3.80 ( s, 3H), 3.88 i s. 3H ), 
4.22-4.48 (m. 2H). 5.63 (s. 211). 6.80-7.35 (m. 6HV. M/z. ( + > 476 (AD. 444. 430. 163. 123, 
102. 

Example 1.10: Methyl 3-hrornn-vchloro-AM3 4-dichlorohen7 V l )indole-2-carboxylate in 43Tr 
yield; NMR 5 <CD,SOCD,) 3.85 (s. 3H>, 5.8 (s, 2H). 6.88 (d. 1H). 7.37 (d. 1H). 7.43 (dd. 
10 1H). 7.52 (d. 111). 7.615 id. 1H). 7.72 (d, 1H). 

Example 1.11: ^- .-.mvI-^-i ^^-d.chloro henzvDindole^-carhnxvlate in 47* yield; 

NMR 5 <CD,SOCDo 1.25 (t. 3H). 2.6 <s. 311). 4.4 (q. 21 1). 5.0 is. 211). 7.0 un. 111). 7.4 (ir„ 
5H), 8.0 (d. Ill); M/z i + ) 390 (A/'). 

Example 1.12: Fthvl 5-acetvl-^-(3.4-dichlorn hen7.vl)indolc-2-carhoxvlate in 78^ yield: 
15 NMR 5 (CD.SOCDu 1 25 (t. 3H). 2.6 (s. 3H). 4.3 (q. 2H), 5.85 Is, 2H». 6.9 un. 1H). 7.3 (m. 
1H), 7.5 (in. 2H). 7.7 id. 111). 7.9 un. lH),8.45(m, 1HV, M/z (+) 390 (\f ). 
Example 1.13: Iso pronvl N-(3.4-<l,chlorohcn7.y n-3-methvlindole-2-carboxvlatc in 19% yield; 
NMR 5 (CDiSOCDii 1.25 id. 6H). 2.55 (s, 3H>. 5.1 (m, 1H), 5.7 (s. 211). 6.85 un. ID. 7 1 
(m. Ill), 7.3 un, 211). 7.5 (in, 211). 7.7 (d. Ill); M/z ( + ) 376 (AD. 
20 Example 2 

l .ihvl Vnroino-.V ; J^U^l^ili^lO' 1 iindole-2-carhoxvlatc 

Powdered sodium hydroxide (0.5 g) was added in a single portion to a vigorously 
stirred solution «,f ethyl Vbromoindolc-2-carboxvlate (0.3 g), 3,4-d.chioroben/vl bromide 
.0.32 g) and ietra-»i buty lammon.um hydrogcnsulphate ( 50 mg) in d.chloromethane. The 
25 reaction was stmcd to, hours then partitioned between 2M HC1 and ethyl acetate. I omhined 
organic extracts were dried ( MgSO,) and concentrated in vacuo and the residue purified by 
column chromatography using isohexane-5'7- ethyl acetate as eluent to g.ve the desired end 
product as a colourless o,l ,(U5 g. 7.V. ); NMR o.CDCIu 1.42 (t. 311,. 4 41 ,q. 211). 5.73 u. 
Ml , ,. v, i i(f. - ■ * ' lOuo Slh " "4«.l. Ill): M/z ' t i 42SiA/H' .. 426. >4o. i s " 
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Example 2.01: Ethvl /V-( 3,4-dichlorobenzvl )-6-nitroindole-2-carboxvlate in 67% yield; NMR 
5 (CDCU) 1 .40 a, 3H). 4 38 (q, 211). 5. S3 (s, 2H), 6.88 (in ,1H), 7.13 nn. 1H), 7.37 (d, 1H), 
7.43 (s, 1H), 7.80 (d, 1 H), 8.04 (dd. HI), 8.32 (s, 1H); M/z ( + ) 393 (AD, 339, 246, 171, 138. 
Example 2.02: Ethvl /V-(3.4-dichlorohcnzvl)-4-nitroindole-2-carboxylate in 69% yield; NMR 
5 5 (CDC E) 1.44a, 3H), 4.42 (q, 2H), 5.84 (s, 2H), 6.84 (in ,1H), 7.12-7.68 (m, 411), 8.07 (s, 
1H), 8.22 (d, lH);iV//r( + ) 393 (AD, 339, 246, 171, 138. 

Example 2.03: Ethvl ,A/-(3,4-dichlorohenzvl)-5.7-difluoroindole-2-carhoxvlaie in 83% yield; 
NMR 8 (CDCh) 1.4 a, 3H), 4.4 (q, 2H), 5.9 (s. 2HV 6 8-6 9 2K\ n 1 n A (n;, AD V t; 
386 (MW) 385 ^84, 383. 
10 Example 2.04: Ethvl ;V-(3,4-dichl()rohenzvl)-4-trifluoroinethvlindole-2-carhoxvlate in 71% 
yield; M/z i + ) 4 16 (A/IE ) 

Example 2.05: Ethvl .■V-< 3.4-d ichlorobenzvi KMnrhio mmet[n r lindoie-% carbo,\ vlatc \\\ TTi 
yield; A//rt + ) 416 (A/H% 

Example 2.06: Ethvl ,V-( 3 1 4-dichlorobcnzvri-7-trinuoromethvlindol e- 2-carhoxvlate in 53 7c 
15 yield; A//z (+) 4 16 (A/tT). 

Example 2.07: Ethvl 4-chlor(v,V-(3,4-dichlorobenzvl nndole-2-carboxvlate in 87% yield; M/z 
(+) 382 (AT). 

Example 2.08: Ethvl 4. 5-dichloro-A^-f 3,4-dichlorobenzvl hndole -2-carhoxvlat e in 67 r ; yield, 
M/z ( + » 417 (AD. 

20 Example 2.09: Ethvl ,V-< 3.4-d ichloro bcnzvl )-4-fliioroin dole- 2-carboxvlate in 86 r r yield; AD 
( + ) 366 (AD. 

Example 2.10: Ethvl A'-t 3,4- dichlorobenzvl ) 6 fliioroindolc- 2-ca rhox vlate m 71 r ; yield; AD 
< + ) 366 (A/") 

Example 2.11: Ethvl AM .3,4- di chlorobenzvl )-7-fluoroindolc-2-carboxvlat e in 71% yield; M/r 
25 < + )366<AD 

Example 2.12: Ethvl 7 -hromo-A r -( 3.4-dichlorohenzvl )indole-2-carhoxvlatc in 74% yield; M/z 
( + ) 427 ( AD. 

Example 2.13: Methyl 3-amino-A% 3,4-dichloroben zv l )indole-2-carbo\vlate in 64% yield; 
NMR 6 iCLXSOCDo 3.8 (s, 311), 5.0 (s, 2H>, 6.0 (s, 2H), 6.8-7.0 (m, 211). 7.2-7.5 im. 4H). 
30 7.8 (d. 1H); M/z ( + ) 349 (AD. 

Example 2.14: Ethyl 5,7-dichloro- A% 3,4-dichlorobenzvl nndolc-2 carbox vlate ; M/: < + ) 4 15 
(AD, 15^. 
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Example 2.15: f^t hv-l 7-ihloro-.-V-t 3.4-dichlorohenzvl undolc-Z-carho xvlate; M/z 1 + 1 3S1 (A/' ). 
335. 308. 300. 159. 

Example 2.16: Diethyl .V l 3.4-dichlorohen/.vl)indolc -^ 5-dicarboxvlatc; A//: ( + ) 420 (A/'), 
391, 279. 167. 149. 

5 Kvnmpli- 2.17: Ethvl ,V-i3.4-dichk>rohcn7.vh-7-meihoxvindoL'-2-L-arhoxvlatc ; M/z t + » 378 
(AY*). 279. 167, 149. 

Example 2.18: Ethvl 6-hromo-/V-( 3.4-dichlorobenzvl)indole-2-c arboxvlate; M/z < + ) 425 (A/ T ). 
159. 

Example 2.19: F.thvl / V-(3.4-dichlorohcnzvD-5-triflu()romcthoxv indolc-2-carboxvlate; M/z (+» 
10 431 (AD, 159. 

Example 2.20: Ethvl -V-( 3.4-dichlorobenzvl)-5-methvlindolc-2-carboxvlatc -. M/z. < + > 362 (A/' ). 
279. 167. 149. 

Example 2.21: Ethvl /V-( 3,4-dichlorohcn/.vl)-4,6-/^.Y-trinuoromethvlindolc-2-carbo x v late; M/z 

( + ) 483 (AD, 437. 402. 374. 340, 159. 
1 5 Example 2.22: Ethvl AM 3.4-dichlorobcny.vn-5-methanesiilDhon vlindolc-2-carboxvlate; M/z 

(+)425 (A/*). 159. 

Example 2.23: F.thvl 4.7-dichloro-A/-(3,4-dichlorobenzvl)indolc-2-carboxvlate ; M/z (+) 415 
(AD), 159. 

Example 2.24: F.thvl 7-acetvl-/V-( 3.4-dichlorohenzvl )in ilole-2 earhoxvlatc; M/z t+> 3<>0 (A/*). 

20 232. 

Example 2.25: Ethvl ^ M^nvk Y ( 3.4-dichlorohi'nzvl tindole-2-carbo\ viatc: M/z i-H 404 (AD. 
391. 279, 242. 167, 149. 

Example 2.26: Ethvl h 7-dichloro-/V-( 3.4-diclil»n)l)L-n/.vhind(>lc-2-carboxylatc : M/z ( + ) 415 
(A/*). 371. 344. 334. 15" 

25 Example 2.27: Et hv 1 .V ■ t 3 .4 - d ichjomhcn/ vj^7_ : mot IrvJjM'ikJ-^:^^: ^ -' ' ■■' — 2 A/ ' 
279. I'D 149. 

Example 2.2S: Ethvl V-i 3,4-dic hl orohcnzvt )-6 irinu omimMhvlmdoleO-c arhoxvlate; M/z ( + > 

415 I A/ >. 159. 

Example 2.29: i-.tini > 1 i s hi'"" ^ ' .D dichi. »nuu;n/yi ^indole D -Hl'lli-lLi^ ■ ' / .• > . . 
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Example 2.30: Ethyl 3-chloro-A r -( 3,4-dichlorohcnzvl )-5-fluoroindole-2 -carboxvlate in 8 1 9r 
yield; NMR 6 (CD.wSOCD.o 1.26 (i, 3H), 4.32 (q, 211), 5.79 (s, 2H), 0. 88 (dd, III), 7.28-7.39 
(in, 2H). 7.44 (dd, IH), 7.52 (d, IH), 7.73 (dd, 1H). 

Example 2.31: Methyl 4-acetoxv-/V-(3,4-dichlorobenzvl)indolc-2-carhoxvlatc m 9Tr yield; 
5 NMR 6 (CDiSOCD,) 2.36 (s, 3H), 3.8 (s, 3H). 5.81 (s, 2H), 6.92 fd, 2H), 7.28-7.37 (m, 3H), 
7.51 U, 2H); M/z ( + ) 394 (A/FE), 392. 

Example 2.32: Methyl 4-acetoxv-A^-(3,4-difluorohenzvl)indole-2-carhoxvlate in 66^7 vield; 
NMR 8(CD 3 SOCDO 2.49 (s, 3H), 3.96 (s, 3H), 5.94 <s, 2H), 0.93-7.0 (m. 1H» 7 04 M m\ 
7.23-7.33 (m, IH), 7.36-7.49 fd, 1 H); M/z (+) 360 (AfH + ), 318. 
10 Example 2.33: Methyl 4-acetoxy-A-(4-chlorohenzvi )indole-2-carhoxvlate in 27% yield; 

NMR SfCDiSOCDo 2.37 (s, 3H). 3.81 (s. 3H), 5.81 <s, 211), 6.90 id. 111), 7.06 id. 2H). / . i 2 
im, 4H), 7.49 id, HI); M/z ( -h 360 (A/IT >, 358 

Example 2.34: Methyl 4-acctoxv-A^-<3-chlorobcn7vl)indole-2-carhoxvlate in 88% \ ield; 

NMR 5 fCD^SOCDO 2.28 (s, 3H), 3.74 (s, 3H), 5.75 (s, 2H), 6.8-6 9 (m . 2H), 7.04 fs, 1H), 
15 7. 16-7.27 (m, 4H), 7.38 (d, 1H); A//- <+) 358 (AT), 316. 

Example 2.35: Ethyl 3-amino-A-(3,4-dichloroben7.yl )indole-2-carbo\viate in 44 '7 yield; 

NMR 6 (CD.SOCD,) 1.21 (t, 3H), 4.21 <q, 2H), 5.56 (s, 2H), 6.0 (s, 2H). 6.86 (dd, IH), 6.98 

(t, 1H), 7.23 (d, 1H), 7.29 (t, 1H), 7.4 (d, IH), 7.48 (d, HI), 7.85 (d, 1 If); M/z ( + > 363 (Af% 

Example 2.36: Ethyl 4-amino-A^-f3,4-dichlorobcnzvl)indole-2-carhoxviate in 61 % yield; 
20 NMR 8 (CD.SOCDO 1.25 (t, 3H), 4.25 (q, 211), 5.7 (2 x s. 4H), 6.2 (d, IH). 6 6 ul. 111), 6.9 

(d, IH), 7.0 (dd, 1H), 7.25 (s, IH), 7.5 (d, III). 7.6 <s, III); M/z ( + > 365 (A/IE), 363. 

Example 3 

AM3-chlorohenzvl )mdole-2-carbox\iic acid 

Ethyl A-f3-chlorobenzyl)indole-2-earboxylate (0.47 g) was dissolved in THF / MeOII 

25 (1:1) and sodium hydroxide (2M, 4.5 mi) was added and the reaction stirred for 16 hours. The 
reaction was then concentrated in vacuo to dryness and the residue dissolved in water. The 
solution was acidified to pH 3 by dropwise addition of acetic acid, resulting in the 
precipitation of a white solid which was filtered off, washed with water and dried in vacuo to 
give the desired end product (0.35 g. 82%), mp 188-189"; NMR 6 (CDuSOCD*) 5 85 (s, 2H), 

30 6.90 (d, IH), 7.1 (m, 2H). 7.3 (m.4H), 7.55 (d. Ill), 7.70 fd. I Hi; M/z < - ) 284 < A/-IE ). 
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Exam ple 3.01-3.66 

The procedure described in example 3 was repeated using the appropriate indole 2 carboxylie 
ester. Thus there were obtained the compounds described below. 
5 Example 3.01: ,V-(4-Chlorohenzyl)indole-2-carboxvlic acid in 85^ yield, mp 206-207 ". 
NMR 6 iCDiSOCD.,) 5.85 (s. 2H), 7.00 (d. 2H). 7.1 (t, 1H). 7.3 (m. 4H). 7.55 (d. 111). 7.70 
(d, lH);A//z(-)284(A/-H*). 

Kxample 3.02: JV-(3.4-Dichlorohen7.vl )indole-2-carhoxvlic acid in 77\r yield, mp 198-198°; 
NMR 8 (CD3SOCD3) 5.85 (s. 2H). 6.9 (d, 2H), 7.1 (t. 1H), 7.3 (m. 3H). 7.5 (t. 2H). 7.70 (d. 

10 1H); M/z (-) 318 (A/- FT). 

Example 3.03: A/-(3.4-Dichloroheny.vl)-5-nitroindole-2-carboxvlic acid in 27 r f yield, mp 
275-276"; NMR 6 (C'DuSOCD,) 5.93 (s. 211 1, 6.90 tdd. Hi). 7.38 id. Hi). 7.52 id. Ill !, 7.80 
(d, lH),8.14(dd, 1HK 8.78 (d, 1H); M/z <-) 365 (AT). 363. 3 19. 175. 159. 139. 108 
Example 3.04: 5-Bromo-AM3.4-dichlorohenzvl)indole-2-earboxvlic acid in 70<* yield, mp 

15 232-233°; NMR 6 (CD,SOCI.K> 5.83 (s. 2H), 7.80 (dd. 1H). 7.23-7.58 (in. 51 H, 7.90 is. 1H); 
M/z (-) 399 (AH, 398. 354, 145. 

Example 3.05: A f -(3.4-Dichlorobenzvl )-5-nhenvlindole-2-carhoxvlic acid in 84 c ? yield: NMR 
8(CD,SOCD,)5.88 (s. 2H). 6.95 (d, 1 1 1). 7.20-7.70 t in. 1011). 7.95 (s. 1H); M/z (-'?<>(> <A7 + i. 
394, 350. 

20 Example 3.06: / V-(3.4-nichlorohenzvl)-5-</V-morpholino) indole-2-carhoxvlic acid in 73 </< 

vield. NMR SiCD.SOCD.t 3 02 it. ''Hi. <i. 411). 5 SO 2Hi. M>2 U. 111). " .12 mi. Ml. 
7.29 (s. III). 7.40 (d. IH). 7.52 (d. Ill): M/z (-» 405 (A/* ). 364 

Example 3.07: A'-(3.4-DichlwobejQ^^ aL ' ui 1,1 

vield; M/z ( - ) 389 (A/* i. 

25 Example 3.08: ,V^j3..4 Dichlorobc n/\ I i-5-pMeii (.xyiiujole^j^irb^\;lic_a^d in 8 3' ; % u-id; M/z 
(-) 412 (A/'). 

Ex a m p I e 3 .09 : AiLl4j42>ic j 2 ilimhs-' h Z v J±-^i ( .iriLui l ^]lvLmi '2 <nihejvybi ndole_ 2 .-_Cj trh 10 \ \ lie ._. u ; i < 1 
in 8 .v; Yieid; A//.- 1 > 4 39 < A/' ) 

Example 3,10: \' < 5 4 I )k'h h u 1 ihr n / v h ^ meihow =' - 2 cai bn\ yc\y !> >pi< >r..;j:.. i }> ' 
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1H), 2.80 (in, 1H>, 3. S3 (s, 3H), 3.88 (s, 3H), 5.64(s, 2H), 6.80-7.30 on. 6H); M/z (-) 434 
(AT), 432. 

Example 3.1 1: /V-(3-\lethvlhcnzvl)-5-nitroindole-2-carboxvlic acid in 56% yield (2 steps); 
M/z (-> 309 0V/-FT ), 265. 
5 Example 3.12: A^-(3-Chlorohcnzvl)-5-nitroindole-2-carboxvlic acid in 51% yield (2 steps); 
M/z (-) 329 (A/-FF), 285. 

Example 3.13: A^-(3-Methoxvhcnzvl)-5-nitroindole-2-carboxvlic acid in 22% yield (2 steps); 
M/z <-) 325 <Af-H + ), 281, 205, 161. 

Example 3.14: 5-Nitro-AM 3-trifluoromethvlbcnzvl i-indolc-2-carhoxyiic acid in 56% vield (2 
10 steps); M/z (-.) 363 <A/-FF), 319. 

Example 3.15: /V ( 4 Methoxvben/vl t-5-n.itn)indole 2 carboxy lic acid in mv% vieid (2 steps); 
M/z ( ) *25 (M-IV i, 28 1, 205, 161, 15 L 107 

Example 3.16: N-( 3-Nitrubcnzvl )-5-nitroindole-2-carhoxvlic acid in 43% yield (2 steps); M/z 
0 )340 (A/-FT), 296. 

15 Example 3.17: N~( f5-Chloro-thien-2-yllmethyi)-5-nitroindole-2-carboxvlic acid in 65% yield 
(2 steps); M/zi-) 335 (A/-FT), 255, 161. 

Example 3.18: 5-Nitro-A' r -(4-trifluoromethoxvbcnzvl )indole-2-carboxvlic acid in 49% yield (2 
steps); M/z {-) 379 (AMD, 335. 

Example 3.19: 5-Fluoro-/V-f 3-mcthvlhenzvl )indole-2-carboxylic acid in 15% yield (2 steps); 
20 M/zi-) 282 (A/-HD, 238, 146. 

Example 3.20: AM ,3-ChlQrohenzvh-5-fluoroindole-2-carhoxvlic acid in 87% yield (2 steps); 
M/z (-) 302 (MlV ) t 258. 

Example 3.21: 5-Fluoro-A'-f 3-metho\vbenzvi )indolc-2 carboxylic acid in 83%- vield (2 
steps); M/z <-) 298 0V/-H"), 254. 146. 
25 Example 3.22: 5 -FluonvA f -(3-tnfluor(^niethvlbenz\i )indole-2-carhoxvlic acid in 100% yield 
(2 steps); M/z <-) 336 (AMD, 292. 

Example 3.23: 5-F luor(vA ! -(4-ineth(v\ybcnzvl)mdole-2-carboxvlic acid in 73%^ vield (2 
steps), M/z ( - ) 298 (A/-IF ), 254. 

Example 3.24: 5-Fluoro-A r -< 3-nitrohenzvl )mdole-2-caibo\viic acid in 100% vield (2 steps); 
M/z {-) 313 (A/-IF), 269. 

Example 3.25: A F -n5-Chloro-thien-2-yllmethvl)-5-niu>n)indole-2-carboxvlic acid in 53% 
yield (2 steps); M/z (-) 308 (AMD, 228. 
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Example 3.26: N-i 6-C:hloropipcronvl )-5-nuoroindolc-2-carh oxvlic acid in 100% yield (2 
steps); M/z. (-) 346 (AMD, 302/272. 

Example 3.27: ?-Fluoro-/V-(4-tnnuoromcthoxvhen7A'l)indole-2-carhoxvhc acid m 21% yield 
(2 steps); M/z M 352 (A/-FT), 30K. 
5 Example 3.28: N-( 3-Chlorohcn/vl )-6-nuoroindole-2 carboxvlic acid in 44% yield (2 steps); 
M/7A-) 302 (A/-H + ), 258. 

Example 3.29: 6-Fluoro-A r -( 3 methoxybenzvl)mdo le-2-carboxvlic acid in 45% yield (2 
steps); M/z (A 298 (M-lV), 254. 

Example 3.30: 6-Fluoro-A^-(3-trifluoromethvlbenzvl)indolc-2-carboxvlic acid in 58% yield (2 
10 steps); A//c(-) 336 (A/-PD. 292. 

Example 3.31: 6-Fluoro-/V-(4-mcthoxvhenzvl)indolc-2-carhoxvlic acid in 52%^ yield (2 
steps); A//r(-) 298 (AMF), 254. 

Example 3.32: 6-Fluoro-.V~(3-nitrobenzyl )indolc-2-carboxvlic acid in 72% yield (2 steps); 
Af/z(-)313(A/-H + ),269. 
1 5 Example 3.33: /V-([5-Chloro-thien-2-yllmethvl )-6-iluoroindole-2 -carboxvlic acid in 67% 

yield (2 steps); M/z (-) 308 (M-H + ), 228. 

Example 3.34: /V-(6-Chloropiperonvn^6-lluoroindo le-2-carboxvlic acid in 64% yield (2 
steps); M/z ( - ) 346 (AMI 4 ), 302. 

Example 3.35: (vFluoro-/V-(4Mriflu()ronuMhoxvhcn/vhindolc-2-carhoxvlic acid in 55%- yield 
20 (2 steps); M/z (-) 352 (A/-IF), 308. 

Example 3.36: .V . 3-C liiorohen/.\ h-4 ,n-dune !hox vindole -2 -carbci^li^_acui in ( ^ c '< vield (2 
steps); M/z (-) 344 (W-ID, 300. 

Example 3.37: 4.6-l)imcthoxv-/V-( 3-t nfluoromethv]b en7vi )indole-2 ca rboxvlic acid in l >6% 
vield (2 steps); M/z [-) 37N (A/IF ), 334. 
25 Example 3.38: /V < 1 5-Chlom-thien-2 -vllrne ihvh 4^ v-dnnctlu v\vnuU)lL^2-carb(>xvtic acid in 
<>2% vield (2 steps); M/z (-) 350 (AMI*), 270 

Example 3.39: 4,(vDimeth()xv-,V-(4-tnUuonM nethoxv ben-/vl )mdoie-2-carbo x\iic^u^ in XS' 
vield (2 steps); M/z ( - ) ^>4 (A/ -11*). 350. 

E\:imnl»' * 40- ^ ^ fimv-hn-, y \' i ; P )( -fh\ livn/vl -.uido!;- : earbnxviu acid in (>fV; vieid t 2 
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Example 3.42: ^.6-Dimcthoxv-/V-(3-trinuoromcthvlbcnzyl)indole-2-carboxvlic acid in 669r 
yield (2 steps); M/z (-) 37 X (M-IV), 334. 

Example 3.43: 3-Bromo-.V-(3-methylhen/yl)indole-2-carhoxylic acid in 100% yield (2 steps); 
M/z (-> 344 (AMf), 342, 300, 298. 
3 Example 3.44: 3-Rromo-yV-(3-chlorohenzyl)indolc-2-carboxvlic acid in 92% yield (2 steps); 
M/ZA-) 364 (A/-IP), 362, 320, 318. 

Example 3.45: 3-Bromo-/V-f3-methoxybenzyl)indole-2-carbo\vlic acid in 85% vield (2 
steps); M/z (-) 360{A/-H + ), 358, 316, 314, 195. 

Example 3.46: 3-BrQino-.V-(3-trifluoromcthylbenzvl )indoie-2-carboxv]ic acid in 91% vield (2 

10 stepsi; M/z (-) 396 (AMD, 354, 352. 

Example 3.47: 3-Ikomt)-\V4-Hie[hoxyhen/A'l)i n dolc-2-carho\ viic acid in 54% vield (2 
steps); M/z 35Xr\/-H"j, 316, 314. 

Example 3.4S: 3-Bromo-A--( 3-nitrobenzvi nndole-2-carboxvlic acid in 59% yield (2 steps); 
M/z (-) 373 (A/-FT), 331, 329, 249. 
15 Example 3.49: 3 Bromo-A r -(r5-Chloro-thien-2-yllmethvl)indole-2-carboxvlic acid in 82%r 
yield (2 steps); M/z t - ) 370 iA/-H%, 368, 290, 288. 

Example 3.50: 3-Bromo-;V-( 6-chloropiperonyl )indole-2-carboxvlic acid in 55% vield (2 
steps); A//:(-)408(M-H"),406, 196, 194. 

Example 3.51: 3-Bromo-/v r -f 4-trini»oromcthoxvhenzvl)indole-2-carhoxvlic acid m 24% vield 
20 (2 steps); M/z (-) 414 (AMHT), 412, 370, 368. 

Example 3.52: N-( 3.4-Dichlorohenzyl)-4-phcnvlindolc-2-carhoxvlic acid in 62%- vield; M/z 
396 (A/*), 394, 352, 350, 213. 

Example 3.53: ;V- t:\4-Dichlorobcnzvl )-4-(4-dirnethvlaminophcnvhindole-2-carboxvlic acid 
in 73% yield; M/z 439 (A/ + ), 437, 395, 393. 
25 Example 3.54: A% 3,4 Dichlorobcn/Ad )-4-ahien-2-vl nndole-2-carboxviic acid in 36% vield; 
M/z 402 (AD, 400, 358, 356, 320, 318, 276, 274. 

Example 3.55: / V-( 3.4 Dichlorobenzvl )-5-(thicn-2-vl )tndole 2-carboxvhc acid in 54% vield. 
M/z 402 (AD, 400, 358, 356, 212, 113. 

Example 3.56: A r -i3,4-Dichlorohcnzyl)-6-fthicn-2-vl )mduie-2-carboxvlic acid in 57% vield; 
30 M/z 402 { AD, 400. 358, 356, 322. 

Example 3.57: A'-t 3.4-Dichlorobenzvl )-5-methoxvindole-2-carboxvlic acid in 76% vield, nip 
206-207"; M/z 350 (A/* ). 348. 306, 304. 
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Example 3.58: A f -(3.4-i:)ichloroben7AM)-3^ 

acid in 60% yield, mp 184-185°; M/z 404 (AD. 402, 360, 358. 

Example 3.59: 5 -Chlor(wV-(3.4-dichlorobeny.vl)indolc-2-carhoxvlic acid in 79% yield, nip 
227-228°; NMR 5 (CDuSOCD w 5.82 <s, 2H), 6.89 (d, 1H). 7.28 (m, 3H), 7.49 (d, 1H), 7.58 
5 id, 1H), 7.77<s, 1H); A//: 354 (AD, 352, 308, 145. 

Example 3.60: 6-Chloro-Ai(3,4-dichlorobenzyl )indole-2-carhoxylic acid in 68% yield, mp 

219- 220°; M/z 354 (AD, 352, 310, 308, 145. 

Example 3.61: N-(3,4-Dichlorohenyvl)-4-mcthoxvindolc-2-carbnxvlic acid in 58% yield, mp 

220- 221°; M/z 350 (AD, 348, 306, 304. 

10 Example 3.62: N-(3,4-Dichlorobcn7AM)-6-!rit1i]orornethvlindolc-2-carhoxylic acid in 52% 
yield, mp 238-239°; M/z 388 (AD, 386, 344. 342, 19b, 

Example 3.63: N-( 3,4-Dichiorobenzyi )-6-iiiemoxvmdoie-2-cai boxy he acid in 74% yield, mp 
165-166°; M/z 350 (AD, 348, 306, 304. 

Example 3.64: jV-(3,4-Dichlorobcnzyl)-6-nitroindole-2-carboxvlic acid in 78% yield, mp 
15 256-257°; M/z 365 (AD, 363, 321, 319, 173, 145. 

Example 3.65: A^-(3,4-nichlorohenzvl)-4-nitromdole-2-carbnxvlic acid in 39%> yield, mp 
296-297°; M/z 365 (AD, 363, 321, 319, 173, 145. 

Example 3.66: A f -(3.4-f)ichtoroben7Al)-5-(carboxynKMhviammo)indole~2-carboxync acid in 
55% yield, mp 206-207°; M/z (-) 393 (AD. 391, 347, 333. 226, 139. 
20 Example 3.67: 5,7-Dich)oro-/V-( 3,4-dichloroben/\ 1 nndole-2--carboxvlic acid in 32% yield (2 

steps): M/z ( -) 388 (AD. 344. 

Example 3.68: 7-Chloro-N-(3,4-dichlorobenyA'l)ind()le-2-earhoxylic acid in 8 1 % yield * 2 
steps); M/z (-) 354 (AD. 308. 

Example 3.69: A'-( ,3. 4 I )i chlom ben/yi iirulolc-2.5 dicar bowlic acid in 49% yield (2 steps), 
2s M/z i i 364 ( AT ), 362. 332. 3 1 S. 202. 1 80 

Example 3.70: A-( 3.4-l)ichlorobenzy 1 )-7 - met box v indole- 2 -carboxv lie acid in 06% yield t 2 
steps); M/z ( -) 350 (AD. 348, 304. 

Example 3.71: 6 Bromo V ' .3,4 -dic hlo robcn/vl ) ind ole - 2 cai boxy iic acid in ^ ( >'7 yield i 2 
step, ■ M ■ ■ ' 3 l ->;s i A/" i. 354 
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Example 3.73: A% 3,4-Dichlorohenzyl )-5-methyiindolc-2-carboxvlic acid in 59% yield (2 
steps); M/z ('-) 334 (A/% 332, 288. 

Example 3.74: /V-( 3.4-Dichlorohenzvl )-4,6-/j/\-trinu()romethvlindolc-2-carboxvlic acid in 
62% yield (2 steps); M/zi-) 456 (AT), 454, 410. 
5 Example 3.75: A^-(3,4M)ichlorohenzvl)-5-rnethanesulphonvlindole-2-carhoxvlic acid in 74% 
yield (2 steps); M/z (-) 398 (AT), 396, 352. 

Example 3.76: 4,7-Dichloro-A^-(3,4-dichiorobenzvl)indole-2-carboxvlic acid in 76% yield (2 
steps); M/z {-) 389 (AT), 344. 

Example 3.77: 7-Acctvl-A^-(3,4-dichlorobenzvl)indole-2-carhoxvlic acid in 57^ yield ( 2 
10 steps); M/z (-> 362 (Af ), 360, 316. 

Example 3.78: 5-f-Butvl-yV-(.3,4- dic hlorohenzynind(^e-2-carboxyl ic acid in 5 i ) ( "< vicld ( " 
steps j, M/z ( ) 376 (A/% 374. 330 

Example 3.79: 6%-Dichloro-/V-( %4-dichlorobenzvl )indole-2-carboxvlic acid in 86% yield (2 
steps), Af/z i - ) 388 (A/%, 386, 344, 342. 
15 Example 3.80: A^-(3.4-Dichlorohenzvn-7-methvlindole-2-carboxvlic acid in 55% yield (2 
steps). M/z (-) 334 (A/% 332, 290, 288. 

Example 3.81: A r -(3,4-Dichlorobenzyl)-6-trinuoroincthylindole-2-carboxvlic acid in 74% 
yield (2 steps); M/z (-) 388 (AD, 386, 344, 342. 

Example 3.82: 5,6-Dichloro-A^-(3,4-dichlorohenzvl)indo le-2-carhoxvlic acid in 76 r i vie Id ( 2 
20 steps). M/z (-) 388 (AD. 386. 344. 342. 

Example 3.83: A'-t 3.4-Dichlorohenzvl )-3-ineihvlindole-2-carboxvhc acid in 84' ; vicld: NMK 
5(CDuSOCD,) 2. 55 (s. 3H). 5.8 (s, 2H). 6.85 fd. 1H). 7.1 it. IH), 7.3 irn. 2H), 7.5 (m. 2H). 
7.7 (in. IHi. M/z(-) 332 (A/-H'). 

Example 3.84: 3-Acetyl-AM3.4-Dichloroben7.vl )indole-2-carboxvlic acid in 46 f 'r vicld. nip 
25 163-lo4°; NMR 6 (CD.SOCD,) 2.65 (s. 3H). 5.6 (s, 2H). 7.05 (m. IH). 7 3 (m. 211), ^.5 mi. 
1H). 7.6 (m, 3H), 8.05 (m, IH). M/z (-) 362 (M*) 

Example 3.85: 5-Acctvl-A f -(3,4-Pichlorohen-/vl Mtulole-2-carhoxvlic ac id in 92'7 vicld. nip 
261-202°; NMR 5<CD.,SOCTM 2.6 (s. 3H), 5.9 <s. 2H). 6.9 (m. IH). "3 (m. IH). ~5 < ni 
2H). 7 65 ul. IH). 7.9 (in. 1H). 8.45 (in, IH). M/z »-> 360 {M-IV ) 
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Example 3.86: N-{ 3,4-Dichlorobenzvl )-44wdroxyindole-2 carboxvlic acid in 81% yield; 
NMR 5 (CD.SOCD J 5. 78 is, 2H), 6.43 (d, 1H), 6.88-6.94 ( in. 211), 7.08 (t, lH'h 7.27 (d, 1H), 
736 is, 1H), 7.52 id, 1H),9.89 (s, III); M/z (-) 336 (AD, 334, 292, 290. 
Example 3.87: ;V-i3,4-PichlorohenzvlM aci( l in 85 ° ; 

5 yield; M/z (-) 388 (A/"). 

Example 3.88: /vW3,4-Pichlorohen7yl)-54rinuoromethvlindole-2-c:irboxvlic acid in 79% 

yield; M/z <-) 388 (AD. 

Example 3.89: A^-(3,4-DichlorohenzvlV7-trifluoromethvlindole-2-carboxvlic acid in 82% 
yield; M/z(-) 388 (AT). 

10 Example 3.90: 4-Chioro-A f -{ 3,4 dichlorobenzvl)md()le-2-caiboxy lie acid in 601 yield: M/z ( 
) 354 (AD. 

ioi-i S-ni<'hinrn-,V-n a-J irhlon >brnz v 1 iindole-2 -carbox v lie acid in 87 r .' vicld; 
Af/z(-) 389(AD. 

Example 3.92: N-(3,4-Pichlorobenzvl)-4d1uoroindQle-2-carboxvlic acid in 71% yield; M/z ( 
15 ) 338 (AD. 

Example 3.93: A'-(7\4-Dichlorobcnzvl)-6-fluoroindole-2-carhoxvlic acid in 95% yield: M/z ( 
) 338 (AD. 

Example 3.94: A/-(3,4-Dichlorohenzyn-7-nuoroindolc-2-carhoxvlie acid in 87% yield, M/z ( 
) 338 (AD 

20 Example 3.95: 7 Bromo-AM 3,4-dichlorohenzvl undo le 2-carboj^c_acici m 631 weld. M/z \ 
) 399 (AD. 

Example 3.96: Ai(3.4-Dichlorohenzyh-4-(3-tr^^ acRi 
in 68% yield; M/zi-) 462 (AMD. 

E x a m p 1 e 3 . 9 7 : V-i 3 ,4 1 )ichlorobenzvl )-4- < 4-tn tlu o rnm ct hyl phen vl )in do 1 e 2 ca rb o \ y lie acid 
25 m 851 yield; M/z i -> 462 (AMI* > 

Example 3.98: A' i 3.4-Dichlorobenzv 1 )-4-( 2-t]uoroph e ny 1 nndolc 3 ca r1^)\yljc_acul :n 451 
yield; M/zi-) 412 (AMD. 

Example 3.99: ^-j^JJ^diU^ 111 
yield: A//; 10X iA/ M' 
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Example 3.101: 4-(4-rhi()rophcnvl)- J V-(3,4-dichlorohenzvIlindo]e-2-carhoxvlic acid in 65% 
yield; M/z (-) 428 (A/-H% 

Example 3.102: /V-(3.4-Dichl()rohen/vi)-4-(4-methoxvnhenvljindole-2-carboxvlic acid in 
83% yield; M/z (-) 424 iM-tV ). 
5 Example 3.103: N-{ 3,4-Dichlorohenzvl )-4-( 2-napthvl )indoie-2-carboxvlic acid in 84% yield; 
M/z (-) 444 (A/-FT). 

Example 3.104: 4-(5 Chlorothien-2-vl )-/V-(3,4-dichlorohenzvl)indole-2-carhoxvhc acid in 
78% yield; M/z (-) 434 (A/-H + ). 

Example 3.105: /V-(3.4-Dichlorohenzvl)-4-fthien-3-vhindole-2-carboxvlic acid in 84% yield; 
10 M/z <-) 400<A/-H'). 

Example 3.106: A'-f 3,4-1 )ichlorobenzvl )-4h 2-n vnd v 1 )indole-?-carhoxylic acid in 7i) n < yield: 
M/z t-i 397 <A/% 

Example 3.107: A r -(3,4-Dichlorobenzvl)-4-f 3-pvridyl)indole-2-carhoxvlic acid in 50% yield; 
M/z(- ) 397 (AT). 

1 5 Example 3.108: 3 Bromo-5-cbloro-/V-(3,4-dichlorobenzvl)indo)e-2-carboxylic acid in 93% 
yield; NMR 8 (CDjSOCD.O 5.82 fs, 2H), 6.91 (dd, 1H). 7.3-7.4 (m, 2H), 7.52 (d, 1H), 7.56 (d, 
IH>, 7.66 (d, 1H); M/z (-) 430 (A/-1T), 386. 

Example 3.109: 3-Chloru-/V-( 3,4-dichloroben7vl)-5-nuoroindole-2-carhoxvlic acid in 94% 
yield; NMR 5 (CD.SOCD0 5.81 (s. 2H), 6.90 (dd, 1H), 7.24 (t, 1H), 7.34-7.40 (in, 2H), 7.67 
20 (dd, 1H); M/z ( + ) 374 (A/H + ), 372. 370, 330, 328, 326. 

Example 3.110: 5-Ammo-A^(3,4-dichlorobenzvl )indole-2-carhoxylic acid in 78% yield; 
NMR 8(CD,SOCD0 5.70 (s, 2H), 6.70 (m, 2H). 6.88 (dd, 1H), 7.0 ts, 1H), 7.22 (in, 2H), 
749 (d, 1H); M/z (-) 335, 333, 289. 

Example 3.111: 4-Amino-yV-(3.4-dichlorohcnzvl)indole-2-carboxvlic acid in 6l% yield, M/z 
25 (-) 335, 333, 291, 289. 

Example 4 

A f -(3 > 4-Dichlorobenzvn-5-acetvlam inom dole-2-carboxvlie acid 

Methyl A'-(3,4-Dichl()robenzyl)-5-acctylaniinoindole-2-carboxylate (88 me) and 
lithium iodide (300 nig) were dissolved in pyridine and heated at retlux tor 8 hours, then 
0 cooled to room temperature and poured into 2M HC1 and extracted with diethyl ether. 
Combined organic extracts were dried (MgSO.,) and concentrated in vacuo to give an oil 
which was purified hy column chromatography using DCM-2% methanol as eluent to lmvc the 
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desired end product as a white solid ( 19 mg, 22%), mp 245-246°; NMR 8 (CDiSOCDO 2.02 
is, 3H), 5.82 (s, 2H), 63H) (d, 1H\ 7.20-7.55 (m, 5Hh 8.02 is, LH), 9.83 (s. Ill); A//;( + ) 377 
{MlVh 278. 
Example 5 

5 Ethyl AM3,4-dichlomhenzvl)-5^ 

Ethyl 5-bromo-iV-(3,4-dichlorobenzyl)indole-2-carboxylate (0.3 g), 
4-dimethylaminobenzene boronic acid (0.13 g) and tetrakis inphenylphosphine-palladium(O) 
(20 mg) were dissolved in degassed toluene / ethanoi / 2M potassium carbonate (2:2:1 ) under 
argon and warmed at 80°C for 16 hours. The reaction was then cooled to room temperature 

10 and partitioned between 2M HC1 and ethyl acetate. Combined organic extracts were dried 
(MqS0 4 ) and concentrated in vacuo. The residue was purified by column chromatography 

•_ _ i cr- .,...^t.»t.» .iinom ,tu^ fh,- /l^ir^M imiH nrndnrr as a mile brown 

using i -ihjajiil - i < luiv i ..i^^tcii^ ^iLi^nL iv- ki-v i».w w. . ; - - - - j 

solid (0.25 g, 76%); NMR 5 (CDCh) 1 .38 (t, 3H), 2.98 (s. 6H), 4.38 <q, 2H), 5.78 is, 2H), 
6.80-7.80 (m, 1 1H); M/z < + ) 467 (AD, 319, 280, 239 
15 Examples 5.01-5.05 

The procedure described in example 5 was repeated using the appropriate bromoindole and 
boronic acid. Thus were obtained the compounds described below. 

Example 5.01: Ethvl A^(3.4-dichlorobeny.vl)-4-phenvlindole-2-carboxvlate in 100<7r yield; 
A//z( + )424(A/ + ), 390. 130, 116. 
20 Example 5.02: Ethyl 

; V-(3,4-dichlon>hen7.vl )-4H4T/V,^ Hiiim nhvlaininol phenv hindolc-2-carhoxvlate in HX) r r vie id; 

M/z( + ) 467 (AO, 241 , 198, 131. 130, 118. 

Example 5.03: Ethvl N-( 3,4-dichlorobenzvl )-4-< thien-2-vl )indole-2-earboxvlate in 79^ yield; 
A//:( + »43()(A/M, 350. 34S. 215. 
25 Example 5.04: Ethvl V-i , 3.4 -dichlorobcn/yl i-^ nhicn 2 \ 1 ntuh jl_c 2,carhoxyJate m HY'r yield; 
M/z 430 lAf ), 398. 39(>, 350, 34S, 130. 

Example 5.05: Ethvl A r -( 3.4-dichlomhcn zv l)-6-( thicn-2-vl )in dole- 2-carboxvlate in b\ r 'c yield; 
A//-(4-)430 (Af ). 3S0. 34S. 215. 

Example 5.06: J 2 i .Ia2^„L ^1.^ 1.^.- " ^ 1a V^"- > V ^>^- ri - ^ . - -^..r ^ t liJ ^..A.^Vt ^ A^^L:l1 A A. J i ^ > ^ ^ ±^V" ^\ 
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Example 5.07: Ethyl A T -( 3,4-dichlorohenzyl)-4^4-mnuoromethylphenyi nndole-2-carboxylatc 
in 81% yield; NMR 6 (CDwSOCD,) 1.3 (t, 3H), 4.3 (q, 2Hh 5.9 (s, 2H), 6.9 (in, 1H), 7.3 fd, 
1H), 7.4 (m, 2H), 7.5 tm, 2H), 7.70 (d, 1H), 7.9 (s, 4H); A//r ( + ) 492 (AO. 
Example 5.08: Ethyl A f -f 3,4-dichlorobenzyl )-4-(2-fluorophenyl )indoIe-2-carboxylate in 97% 
5 yield; NMR 5 (CD^SOCDO 1.25 (t. 3H), 4.3 (q, 2H), 5.9 (s, 2H), 6.9 (m, 1H), 7.1 (m, 1H), 7.2 
(d, 1H), 7.4 (m, 7H), 7.7 (m, 1H); M/z (+) 442 (AO- 
Example 5.09: Ethvi AM 3,4-dichlorobenzyr)-4~( 3-methvlphenvl )indole-2-carboxvlate in 78% 
yield; NMR 5 (CD^SOCD*) 1.25 (t, 3H), 2.4 (s, 3H), 4.25 <q, 2H), 5.85 (s. 2H^ 6 9 ^ tm\ 
7.1 ( m , 1H), 7.2 (m. 211). 7 3 is. 1 HV 7 4 (m, 5Hh 7.5 (in, 211); A//- i-i-i 438 (AO 
10 Example 5.10: Ethyl 4-(3-aminophenvl)-/V-(3,4-dichloroben7 J yl)indole-2-carboxvlatc in 52% 
yield; NMR 5<rDuSOCDo 1 3 n. 3IH, 4 3 <q. 2H). 5.9 <s, 211). (u^m. ill), 6 7> <m. lH), 6.9 
(m. 2Hh ".15 (in, 211), T\4 (in. 3H), 7.55 (t. 2Hj; A//r ( + ) 439 (M % 

Example 5.11: Ethyl 4-( 4-chloropheny| )-A r -( 3,4-dichlorobenzyl )indole-2 carboxviate in 8 I % 
yield; NMR 5 fCDuSOCD^) 1.2 ft, 3H), 4.3 (q, 2H), 5.9 (s, 2H), 6 9 (m, 1H), 7.2 (d, 1H), 7.5 
15 (m, 9H);A//-( + )458(A-/H + ). 

Example 5.12: Ethyl iV-(3,4-dichlorohenzvn-4-(4-mcthoxyphenvl)indole-2-carboxvlate in 
57% yield; NMR 5 (CD.SOCD.O E25 <t, 3H), 3.8 <s, 3H), 4.3 (q, 2Hh 5.9 (s, 2H), 6.9 (m, 
1H), 7.1 (d, 1H), 7.4 (m, 3H), 7.6 (m. 4H); M/z ( + ) 454 OVfH + ). 

Example 5.13: Ethyl N-i 3.4-dichloroben/yl)-4-f 2-napthyl)indole-2-carhox vlate in 78%- yield; 

20 NMR 5 (CDuSOCDo 1.2 (t, 3H), 4.3 (q, 2H). 5.9 (s, 2H), 7.05 (in, 2H). 7.5 (in, 6H}. 7.6 (m, 
1H), 7.8 (m, 1H), 8.0 (in. 3H), 8.2 <s, 111); M/z m 474 ( A/H 

Example 5.14: Ethyl 4m 5 chIorothien-2-yl )-A r -t 3,4-dichlo roben /vl )indole-2-earhox\ iate in 
18% yield; NMR 5 fCD.SOCD,} 1.3 (t. 3H), 4.3 (q, 2H). 5.85 (s. 2H). 6.9 (m, 1H). 7.25 (in, 
1H), 7.3 (m. 3H), 7.5 (in. 411); M/z ( + ) 466 (A/H 
25 Example 5.15: Ethyl A r (3,4-d i chloroben/yi )-4-f thien-3-yl iindole-2 -carhoxvlale in 73% yield; 
NMR 5 iCD^SOCDO 1.3 (t, 3H), 4.3 tq, 211), 5.9 < s , 2H), 6.9 (m, 1H), 7.4 (m, 3H), 7.5 <m, 
4H). 7.7 im. HI), 7.9 (m, 1H); M/z < + ) 430 (A/H % 
Example 6 

Ethyl A r -(3.4-diehlorohen/vl )-4-< 2-pyrid\'l )indole-2-carhoxvlate 
30 Ethyl 4-bromo-AM3,4-dichlorohen/.yI')indole-2-earboxylate (0. 15 g), 2-(tn-/i- 

butylstannyl) pyridine (0.155 g), lithium chloride (30 mgi and tctrakis 
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triphenylphosphme-paliadiumiO) i 15 mg) were dissolved in anhydrous degassed toluene under 
argon and warmed at 1()5°C tor 16 hours. The reaction was then cooled to room temperature 
and partitioned between water and dichlorornethane. Combined organic extracts were dried 
(MgSO.i) and concentrated in vacuo. The residue was purified by column chromatography 
5 using z-hexane-309^ ethyl acetate as eluent to give the desired end product as a white solid 
(0.08 g, 54%): M/z (+>425 (AT). 
Example 6.01 

The procedure described in example 6 was repeated using the appropriate bromoindole and 
aryl stannane. Thus was obtained the compound described below. 
10 lahvl /V-(3.4-dichk)robcnyAM)-4-t3-pvridvl)indolc-2-carhoxviaie in 34 r 7 yield, M/z ( + ) 425 

(AT). 
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l-(3.4-Dichlorobciizvl)-/V-(phenylsiilphonvl)indole-2-carboxamide 

A solution of A r -(3,4-dichlorobenzyl)indolc-2-carboxylic acid (0.23 g), 

15 benzenesulphonamide (129 mg), dnnethylaminopyridine (0.22 g) and 

l-ethyl-3-(3-dimethylannnopropyl)carbodiimide hydrochloride (0.19 g) in dichlorornethane 
was allowed to stir tor 24 hours at room temperature. 2N HC1 was added and the reaction 
stirred vigorously lor 2 hours, then extracted with dichlorornethane. Combined organic 
extracts were dried (MgSO : ) and concentrated to yield the desired end product as a white 

20 crystalline solid (122 mg, 32';; K N.MR 6 iCDuSOCDo 5.05 (s, 211). 0.73 uki, 111), 7.12 tin, 
211), 7.30 it. III), 7.3X (d. Ill), 7.5b (in. 4H), 7.70 (m, 2H), 7.91 id, 211 V. M/z ( ) 457 iMW) 
Examples 7.01-7.04 

The procedure described in example b above was repeated using the appropriate amine or 
siilphonamidc. Thus were obtained the products described below. 
25 Example 7.01: 1 3,4-P ichlon >be n / vlKVjm^^ in 44 r i 

yield, NMR 6 tCUbSOCl);) 3.30 I,,, 311), 5.77 t s. 211), 02M (dd. III). 7. lb a. 1 1 1 >. 3 3 (m. 
2H), 7.51 td. HI), 7.5b <d. 1H). 7.b0 <s, 111), 7.74 (d, 1H); M/z l-H .^>7 (A/IT). 
Example 7.02: 1 „i_^4 J >K;hlor(>ivMi/yl ) • V Li^^^Q^^^^'^^^^U^y- 1-Milphonvl ) 



indole 2 ^ .il t'OX.iiiii'.K: ii 
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Example 7.03: l-(3 1 4-Dichlorobenzyl)-2-(4-mcthvlpiperazin-l-v]carbonvl >indole in 10% 
yield; NMR 5 (CD.SOCD.) 2.79 (s, 3H), 3.17 (s, 2H), 3.77 (s, 2H), 5.48 (s, 2H), 6.87 (s, 1H), 
7.05 (dd, IH), 7.11 u, 1H), 7.23 (m, 1H), 7.35 (d, IH), 7.45 is, IH), 7.49 (d, 1H). 7.65 (d, 
lH);A//c( + )476(MH + ). 
5 Example 7.04: l-(3 t 4-Dichlorobenzvn-A^-incthylindole-2-carhoxamide in 54 c l yield; NMR 6 
(CD3SOCD3) 2.75 (d, 3H), 5.81 (s, 2H), 6.99 (dd, 1H), 7.10 ft, IH), 7.14(s, IH), 7.22 it, IH), 
7.32 (d, lH),7.50(m, 2H), 7.66 (d, IH), 8.53 (brs, IH); M/z (-) 33 1 (A/-FP). 
Example 8 

A/-(3.4-Dichlorobenzvl)-2 -cyanoindolc and A/-(3.4-dichlorobenzvl) indolc-2-carho\ amidc 

H) Methanesulphonyl chloride ( 1 ml) added to a solution of N- 

-(3,4-dichlorobcnzvi)indoIe-2-earboxyltc acid (0.23 g) in pyridine at 0°C, and reaction stirred 
ioi 2 hours. Ammonia gas was then bubbled through the reaction mixture tor 15 mins and 
then concentrated in vacuo. The residue was dissolved in fresh pyridine, cooled to 0"C and 
methanesulphonyl chloride ( 1 ml) added dropwise. The reaction was stirred for 16 hours, then 

1 5 concentrated in vacuo and residue partitioned between IN HC1 and dichloromcthane. 
Combined organic extracts were dried <MgS0 4 ) and concentrated and the resulting solid 
purified by column chromatography using dichloromcthane - 10% ethyl acetate as eluent to 
give /V-(3,4-dichlorobenzyl)-2-cyanoindole as yellow crystals (58 mg, 27%); NMR S 
(CD3SOCD0 5.82 <s, 2H), 6.95-7.70 (m, 7H), 8.03 (m, IH); M/z ( + ) 300 (AT). 161 . 159; 
20 followed by /V-(3,4-dichlorobenzyl) indole-2-carboxamide as yellow crystals (37 me. 16%); 
M/z < + > 318 (A/'), 274, 161, 159, 71, 57. 
Example 9 

Ethyl 5-amino-;V-t 3,4-dichlorohcnzvl )mdole-2-carboxvlate 

Sodium borohydnde ( 1. 19 g) in ethanol was added dropwise to ethyl 

25 A 7 "(3,4-dichlorobenzyl)-5-nitroindole-2-carboxylate (12.4 g) and stannous chloride dihydrate 
(35.6 gj in ethanol at 60°C and reaction stirred for 5 hours. The mixture was then cooled, 
made basic with 2N sodium hydroxide and extracted with ethyl acetate. Combined organic 
extracts were dried (MgSCX,) and concentrated to give an oil which crystallised upon 
trituration with z-hexane. Filtration yielded the desired end product as a pale brown solid (LIS 

30 g, 10%); NMR 6 (CDCI 0 1.32 (t, 3H),4.26(q, 211), 6.69 {s , 21 i). 0.78 7.35 im. 7H ); M/z (-) 
363 (A/% 274, 267, 265. 151, 121, 102. 
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The procedure described above was repeated using the appropriate nuroindole. Thus was 
obtained the compound described below. 

Example 9.1: Ethyl 4-ammo-/V-( 34-dichlorohen7.vl)indole-2 carhoxviate m 43 r ; yield; A//:, 
(+) 364, 362, 203, 159, 131. 
5 Example 10 

Methyl 5-aceivlamino-/V-(3.4-dichlorobenzvl)indole-2-carboxvlate 

Methyl A r -(3,4-dichlorobenzyl)-5-aminoindole-2-carboxylate (0.28 g) was dissolved in 
acetic anhydride and heated to 90 n C lor 1 hour. Upon cooling, the title compound crystallised 
as white needles, was filtered off, washed with diethyl ether and dried in vacuo to yield the 
10 desired end product (0.1 g, 329M; NMR 6 (CI)uSOCDO 2.03 <s, 3H ). 3. SO is, 311). 5.80 (s. 
2H), 6.88 (m, 1H>, 7.36 urn 3H), 7.52 (d, 211), 8.08 (s, 111k 9.88 is. 1H); M/zl-) 391 (AT), 
389. 

Example 1 1 

Methyl A^-(3,4-dichlorobenzvl)-5-(ethoxvcarhonvlmethvlamino)indole-2 -carboxylase 
15 Sodium cyanoborohydnde (0.2 g) was added in a single portion to methyl 

AM3,4-dichlorobenzyl)-5 ammoindoIe-2-carboxvlate (0.16 g), ethyl glyoxalate (0.2 ml of 50 
wt% solution in toluene) and acetic acid (0.1 ml) in methanol (3 ml). The reaction was stirred 
for 5 mins then partitioned between ethyl acetate and 2M HC1. Combined organic extracts 
were dried (MgS0 4 ) and concentrated to give an oil which crystallised upon trituration with 
20 f-hexane. Filtration yielded the desired end product as an off-white powder 13o g, 07'* ), 
NMR S (CD;SOCD;) 1.18 (t, 311). 3 79 ( v 311). v82 (d, 2H). 4.08 ui. 211), 5.72 (s, 211), 
6.60-7.50 <m, 711); M/z ( + ) 435 (A/* ), 133. 
Preparation of Starting Materials 

Startmu materials for the I-xamplcs above are either commercially available or arc 
25 readily prepared bv standard methods from known materials bor example the tollowmg 

reactions (Methods A-J ) are illustrations hut not limitations of the preparation ot some ot the 
starting materials used m the above reactions 
Method A 
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diethyl ether and filtered to give a purple solid which was dissolved in ethanol containing 
acetic acid (2 nil). Cytiohexene (2 ml) and \07r Pd/C (0.2 g) was added and the mixture 
heated at reilux lor 18 hours, cooled to room temperature, filtered and concentrated in vacuo. 
The residue was triturated with diethyl ether and filtered to give the desired starting material 
5 as a pale brown solid in 50% yield; NMR 6(CDvSOCD^ 1.32 U, 3H), 3 .03 (t, 4H). 3.73 ft, 
4H), 4.29 tq, 2H), 7.02 (m. 2H), 7.08 <d, IH), 7.34 (d, IH), 1 1.60 (brs, 1H); M/z <+) 275 
(MhV), 229. 

The procedure described above was repeated using the appropriate 2-nitrotolucnc. Thus were 
obtained the compounds described below . 
10 Ethyl 5-/V-pyrrolidinoindole-2-carhoxvlate in 21 yield; NMR S (CD.SOCD,) 1.29 ft, 3H), 
1.92 (t. 4H), 3.20 a, 4H). 4.27 Cq, 211). 6.60 <d. IH), 6.76 (dd. 1H), 6 t)l ( m t 7.29 <d, 1H}. 
1 1.40 (brs. IH); M/z i + \ 259 (A/IT ). 

Eithyl 5-phenoxvindole-2-carboxvlatc in 369r yield; NMR 6 (CDuSOCDo 1.32 (L 3Hh 4.33 

<q, 2H), 6.90-7.48 (m, 9H). 11.85fbrs, 1H); M/z ( + ) 282 (MIV), 240, 200, 198. 
15 Intermediates used in preparation of these starting materials were prepared as follows. 

5-A^-Morpholino-2-nitrotoluene 

A mixture of 5-fluoro-2-nitrotoluenc dig), morpholinc (8. 1 ml), and potassium 

carbonate (12.8 g) in dimethylsulphoxide was heated and stirred at 100°C for 3 hours then 

cooled to mom temperature. The reaction was poured into water and the resulting yellow solid 
20 filtered off and recrystallized from methanol to give the desired starting material as yellow 

needles t 13.4 g, 859r ), mp 205-206°; NMR 6 (CDuSOCDu 3.28 (s. 3 Hi, 3,37 it. 4Hh 3.71 (t. 

4H), 6.87 (m, 2H), 8.00 ul, IH); M/z (+) 223 \M\Y), 206 

The procedure described above was repeated using the appropriate amine or hydroxy 
compound. Thus were obtained the compounds described below. 
25 5-;V-Pvrrolidino 2-mtrotoluene in 90% yield; NMR 8 (CDiSOCT)o 1 .97 (in , 4H). 2.55 is. 3IH, 
3.36 (m, 4H), 6.44 (m, 2H), 8.00 (d, IH); M/z ( + ) 207 (A/H + ), 190. 

5-Phcnoxv-2-nitrotolucne in \Q(Y7c yield; NMR 5 (CDCh) 2.58 (s, 3H), 6.83 tin, 211), 7.08 uh 
2H), 7.24 (m, IH), 7.42 (in, 211), 8.04 (d, IH); M/z < + > 230 (A/I-T). 
Method H 
"0 Ethvl 5-hromoindole-2-carboxylat e 

4-Bromophenvlhvdrazine hydrochloride ( 15 g), ethyl pyruvate < i 1 ml) and acetic acid 
( 1 mi) were dissolved in ethanol and heated to reflux for 2 hours, then cooled to room 
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temperature, resulting in precipitation 01 a yellow solid, which was filtered oil and dried in 
vacuo to eive the ethyl pyruvate 4-bromophenylhydrazone ( 16.3 g, 71 r f), mp 153-154"; NMR 
8 (CDvSOCDu 1.23 U, 3H), 2.03 (s, 311), 4.18 (q, 2H), 7.19(d, 2H), 7.40 (d, 2H), 9.88 (brs, 
1H); M/z t-) 285 <A/b, 283, 171, 169, 113. 

5 The powdered hydra/one was mixed with poly phosphoric acid ( 100 g) and the 

resulting paste heated at 1 10°C lor 1 hour, then cooled to room temperature. Water was added 
with stirring, and the resulting pale brown solid filtered off and recrystaJlized from ethanol to 
give the desired starting material as a yellow powder (5.80 g, 38%), mp 160-161°; NMR 6 
(CD,SOC:D 3 ) 1.42 (t, 3Hh 4.42 (q, 2H), 7.14 (s, 1HK 7.73-7.40 (m, 2H), 7.80 (s, lib, 9.21 

10 (brs, III); M/z (-') 268 (AT), 266, 196, 194, 157. 

The procedure described above was repeated using the appropriate hydray.inc. Thus were 

. i_* .1 ... w<.i n <Miri.4t< ,m-iK,>,1 i NJnti 41 whfM-f* !\rn r(HTt(lK(U11^n( 4 nV(M \ 1 JC I S \Y C f V 

IMHUIIllU UIL U;ill|AHlLIW.l VH-.iLIH^U >^iv/.- . M ^mv ^ *■ ^ .^j^-. - . . r - 

formed, these were separated by column chromatography). 

Ethvl 4-hromoindole-2-carhoxylatc in 5% yield (2 steps); NMR 8 (CDC1.0 1.43 (t, 3H), 4.42 
15 (q, 2Hh 7.12-7.40 (m, 411), 9.20 (brs. 111); M/z (-) 268 (AD, 266, together with ethvl 

6-bromoindole-2-carboxvlate in ¥?< yield (2 steps); NMR 6 (CDC1 0 1.42 (f 3HK4.42 (q, 

2H), 7.23 tm, 2H), 7.58 (d, 1H), 7.60 (s, 111), 9.00 (brs. III); M/z (-) 268 (;Y/b, 266, 109. 

Ethvl 4-nitroindole~2-carhoxvlate in 19^ yield (2 steps), nip 225-226°; NMR S(CDCb) 1.38 

It, 3H), 4.41 (q, 2H), 7.50 U. lib. 7.60 (s, 1H), 7.95 (d, 1H), 8.15 (d, 1H), 12.76 (brs, 1H), 
20 M/z. ( + ) 235 (A/IT ), together with e thvl 6-nitroindoIc-2-carhoxylate in 2b7> yield (2 steps), mp 

195 -196"; NMR o (CDCb) 1 3 7 it, 311). 4.39 (q, 2\\), 7 . " 1 is, 1H). 7.88 (t, 1H). 7.94 (dd, 1H). 

8.35 (d, 1 H K 12.61 (brs, 1 II); M/z ( + ) 235 (A/FT). 

Fthvl 5.7-dinuoroindole-2-carboxvlatc m 29 r r yield (2 steps); NMR 5 (CDuSOCD*) 1.3 <l. 
311), 4.3 u], 211), V 1 - 7 .| im, 3Ih, 12.5 ibs. lib. 
25 fthvl 4-uitluoromcthvlnuioic 2 ca t bo w late in \?. f "< yield .2 steps), mp I47-14S ; NMR 0 
(CDuSOCDi) 1-3 U, 311), 4.4 (q, 2ib, 7. 1 is. 111), 7.5 im. 211). 7.S id, lib. 12.4 <bs, 111 i; M/z 
■ +) 257 <A/b, together with e 1 1 1 v 1 f v t n 11 u oron let hv 1 i nd o 1 c - 2 - c arho \ vj ate in S r ; yield (2 steps i. 
nip ISMS:', NMR 0 i ( T) ;S(X 4 ) ; ) 1 .35 (t, 311). 4.4 fq. 211', ".25 (s. 111). 7 3 s im, lib. 7 7^ 
■d. lib ' < • i Mb. 12 ; !b. :ib. M - • - 1 > / ■ M i 
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Ethyl 5-/-butylindole-2-carboxylatc in 21% yield (2 steps), mp 102-103°; NMR 6 
(CD.SOCDO 1.3 Ct+s. 12H), 4.3 (q, 2H), 7.05 (m, IH), 7.35 (m. 2H), 7.6 (m, 1IH, 1 1.7 (bs, 
IH); M/z < + ) 245 (A/"). 

Ethyl 4-methoxvindolc-2-carboxylate in 2% yield (2 steps), mp 169-170°; NMR 5 
5 (CD^SOCDO 1.3 (t, 3H), 3.85 (s, 3H). 4 3 (q, 2H), 6.5 <d, IH), 7.0 (m, 2H), 7.2 (t, 1H); M/z 
(+) 219 (Af), together with ethyl 6-methoxvindole-2-carboxvlatc in 26% yield (2 steps), mp 
130-131 °; NMR 5 (CD.SOCD,) 1.3 ft, 3H), 3.85 (s, 3H>. 4.3 (q, 2H), 6.7 fd, IH), 6.85 (s, 
IH), 7.05 (s, IH), 7.5 <d, 1H); A//z (+) 219 (AT). 

Ethyl 4-chloroindole-2-carboxylate in 16% yield (2 steps), mp 141-142 °. NMR 5 
10 (CDiSOCDO 1.3 (t, 3H), 4.3 (q, 2H), 7.1 is, 1H), 7.15 <d, 1H), 7.25 (t, IH), 7.4 (d, 1H), 12.2 
fbs. IH); M/z < + ) 223 (A/^K together with ethyl fi-chloroindole 2 carboxyla te ni 30~ yield (2 
steps), mp 173-174 "; NMR 6 (CDuSOCDO 1 3 U, 311), 4.3 (q, 2Hh 7.05 (d. IH). " 1 ^ ( v 111). 
7.45 (s, ill), 7.65 (d. Ill), 12.0 (bs. III); A//r ( + ) 223 CAD. 

Ethyl 7-chloroindolc-2-carboxvlatc in 26% yield (2 steps), mp 104-105°; NMR 5 
15 fCD,SOCDj) 1.35 ft, 3H), 4.35 (q, 2H), 7 05 (t, 1H), 7.25 (s, 1H), 7.35 (d, IH), 7.6 (d, III), 
12.05 (bs, III); M/z < + ) 223 (AT). 

Ethyl 5-methylindole 2 carboxylate in 1% yield (2 steps), mp 157-158°; NMR 5 (CD.SOCD0 
1.3 (t. 3H), 2.35 (s, 3H), 4.3 (q, 2H), 7.05 <m, 2H), 7.35 (m, 2H), 1 1.7 (bs, 1H); M/z ( + ) 203 
(AT). 

20 Ethyl 6,7-dichIoroindole-2-carboxylate in 18% yield (2 steps), mp 134-135°; NMR 0 

(CDuSOCDo 1.3 (t, 311), 4.3 (q, 2Hh 7.25 (s+d, 2H), 7.65 (d. IH), 12.24 (bs, 111), < + ) 
257 (Af ). 

Ethyl 5-mcthanesulphonvlindolc-2-carhoxvlate in 40% yield (2 steps), mp 161- 162°; NMR 8 
(CDuSOCD.O 1.3 (t, 3H), 3.15 (s, 3H), 4.35 (q, 2H), 7.4 (s, HI), 7.6 ( 1, dH), 7.75 ni. Iff), S 3 
25 (s, 1H), 12.4 (bs, IH); M/z < + ) 268 fA/II + ). 

Ethyl 7- methvlindole-2 carboxylate in 13% yield (2 steps), mp I 19-120°; NMR 8 
<CD,SOCDo 1.35 (t, 311), 2.5 (s. 311), 4.35 (q, 2H>, 6.95 id, IH), 7.05 (d, IH), 7.15 ts. IH), 
7.45 (d, IH), 1 1.6 (bs, IH); M/z ( + ) 203 (Af ). 

Ethyl 4.5-dichloroindole-2-carboxvlate in 6% yield (2 steps), mp 204-205 °; NMR o 
30 (CDnSOCD.,) 1.35 (t, 311), 4.35 (q, 211), 7.1 (s , IH), 7.4 (m, 2Hh 12.42 (bs, IH); M/z ( + ) 258 
(AD, together with ethyl 5,6-dichloroindole -2-carhoxvlatc in 30% yield (2 steps), mp 210-21 1 
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n ; NMR 6 (CDuSOCD*) 1.35 (l, 3H), 4.35 (q, 2H), 7. 15 (s, 1H), 7.6 ts, III), 7.95 is, 1H), 
12.14 (hs. Ill); M/z ( + ) 258 (AD. 

Hthvl 7-triniioronicthvlindole-2-carhoxvlatc in 22 r ^ yield (2 steps), nip 74-75°; NMR 8 
(CIXSOCIV) 1.35 (t, 3H), 4.35 (q, 211), 7.25 (t, 1H), 7.35 <s, 1H), 7.6 id, 1H>, 7.95 <d, 1H), 

5 1 1 .0 < bs, 1H); M/z < + ) 257 (AT). 

Rthvl 4-fluoroindoIe-2-carboxvlate in 39r yield (2 steps); NMR 8 (CDvSOCDu 1.35 it, 3H), 
4.35 <q, 211), 6.85 (t, 1H), 7.15 ts. 1H), 7.25 (m, 2H), 12.2 (hs. 1HV, M/z ( + ) 207 (AD, 
together with ethyl 6-lluoroindole~2-carhoxvlate in 39r yield (2 steps), NMR 5 (CDuSOCD-t) 
1.35 (t, 3H), 4.35 (q, 2H), 6.95 (t, III), 7.15 (m, 210, 7.65 (t, 1H), 1 1.9 (hs, 1H); M/z < + ) 207 

10 <AD. 

Hthvl 7 nuoroindole-2-carboxvlate in 23 r r yield (2 steps), nip 13 1-1 32 15 ; NMR 5 
(C.'DuSOC'L);) 1.3 (i, 3 H'), 4.3 (q, 2H), 7.0 (in, 21 i), 7.2 (in, i in. 7.5 (in, iH), 12.3 ins. 1H); 
M/z ( + ) 207 (AD. 

15 Method C 

Ethyl 3-hronioindole-2-carhoxviate 

A solution of bromine (2.72 mi) in DMF was added dropwise oyer 10 imns to a 
solution of ethyl indole-2-carboxy late in DMF. The reaction was stirred for 30 mms, then 
poured into water to precipitate a pale yellow solid which was filtered off and recrystallizcd 
20 from ethvl acetate to give the desired starting material as white needles < 10.2 g, 72D. mp 
150-!"! NMR (S KIXl! 1 44 (t, 311). 4.45 (q. 21 1), 7 22 tm. 111), 7 3S (in. 211). 7 66 ul 
1H). 9.27 (bs, 1 H); M/z (-) 268 (A/* ), 266, 196, 194. 

The procedure described above was repeated using the appropriate indole. Thus was obtained 
the compound described below 
25 Methvl 3 hromo-5 -ch loroin dole-2 -c arhoxy hue in () ^ ! '< yield: NMR 0 \ CD <S( KD n 3 K) 1 is. 
3H). 7.36 (dd. 111), "7.5 (d. 111), 7.54 (d, 111), 12.47 (bs. 111): M/z \ + ) 29 1. 2S9 (A/ID 
Method I) 

Fthyl 3 chlo rom dolc 3 carboxyiatc 

Hhvl < chlon »mdoie J. v mi t >< > \ \ late •> e < and pin <>piu '[ < ,; ;^ pentaciiiorKk' » '* g t 'A ere 
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isohcxane-209r ethyl acetate as eluent io give the desired end product as a white solid ( 1.25 g, 
35%); NMR 0(CD,SOCD,} 1.3 ft, 3H), 4.4 (q, 2H). 7.2 ft, 1H), 7.35 ft, 1H), 7.45 fd. 1H), 7.6 
(d. Ill), 12.5 ( 1H, bs); M/z (-) 222 (M-I-T). 

The procedure described above was repeated using the appropriate indole. Thus was obtained 
5 the compound described below. 

Ethyl 3-chloro-5-fluoroindole-2-carboxvlate in 60% yield; NMR 5 (CDiSOCDO 1.35 U, 3H), 
4.36 (q, 2H), 7.22 (t, 1H), 7.34 fdd, 1H), 7.48 (dd. III), 12.22 flH, bs); M/z m 244 (A/FT), 
242. 

Method E 

1() tsopropyl 3-methvlindole-2-carboxvlatc 

Sodium borohvdnde (0.23 gi was added to a stirred solution ofeihyi 3- iormviindoic-2- 

carboxylate (0.2 g j and \{Y7c palladium on carbon (Oil g) in isopropanol (45 ml i The 

solution was heated at reflux tor 4 hours, cooled and filtered through Celite The solution was 

partitioned between ethyl acetate and water. Combined organic extracts were dried (MgS0 4 ) 
! 5 and concentrated in vacuo and the residue purified by column chromatography using 

isohexane-10% ethyl acetate as eiuent to give the desired end product as a white solid (0.05 g. 

25%); NMR 5 fCD,SOCD 3 ) 1.3 (d, 6H), 2.5 ( S , 3H), 5.2 (m, IH), 7.0 (m, 1H), 7.2 (m. 1 H), 

7.4 (m, 1H). 7.6(d, HI), 11.3(bs, 1H). 

Method F 

20 Ethyl 3-acctvlindole-2-carboxvlaie. ethvl 5-acetvlindole 2-carboxvlate and ethyl 7- 
acetyl indole- 2 -carhoxv late 

Acetyl chloride (0.76 ml) was added to a suspension of anhydrous aluminium till i 
chloride ( 1 .42 g) in 1 .2-dichloroethane (20 ml) at 0 n C. The reaction was stirred for 5 minutes 
then a solution of ethyl indole-2-carboxylate ( 1 g) in 1 .2-dichloroethane (20 ml) was added 

25 dropwise over 10 minutes. The reaction was heated at reflux for 1 hour, cooled and poured 
into ice/water. The solution was partitioned between ethyl acetate and saturated aqueous 
sodium hydrogen carbonate solution. Combined organic extracts were dried (MgS() 4 ) and 
concentrated in vacuo and the residue purified by column chromatography usin^ 
isohexanc 10 r r ethyl acetate as eluent to give firstly ethyl 7-acetyhndole 2 carboxvlate as a 

30 white solid (0.18 g, LVT); NMR 5(CD<SOCDw 1.35 (U 311), 2.7 (s, 3H). 4.4 <q. 2H), 7.3 (m, 
2H), 8.05 (m. 211), 10.7 (bs, 1H); M/z <+) 232 (A/If ), followed by ethyl 3-acetylmdole-2- 
carboxvlate as a white solid (0.2 g, 16 f 7 ■); NMR 5 (CDuSOCDo 1.35 <t. 3Hj. 2.o is, 311), 4.4 
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iq, 2Hh 7.2 it, 1H), 7.3 it, 1H), 7.5 (d, 1H), 7.9 (d, HI), 12.4 (bs. Ill): M/:. < + ) 232 (MH'), 
followed bv ethyl 5-acetylindoIc-2-carboxylate as a white solid (0.5 g, 42 r r); NMR § 
(CDnSOCD <> 1.35 (t, 3H), 2.6 (s, 3H), 4.35 (q, 2H), 7.3 (s, lHh 7.5 (d. 1H). 7.S5 id, 1H), 8.4 
(s, 111), 12.2 lbs. HI): A//r ( + ) 232 1A/FT). 

5 Method G 

Methyl 4-hvdroxvindole-2-carhoxylatc 

Boron tnbromide (73. 1 ml, 1.0 M solution in DCM) was added dropwise to a solution 
of methyl 4-methoxyindole-2-carboxylate (5 gj in DCM (200 mh cooled to -78°C under 
argon. The reaction was allowed to warm to room temperature then partitioned between 

10 dichloromethanc and saturated aqueous sodium hydrogen carbonate solution. Combined 
organic extracts were dried (MgSO.O and concentrated in vacuo and the residue purified by 
column chromatography using isohexane-50% ethyl acetate as eluent to give the end product 
as a yellow solid (2.98 g, 64%); NMR 5 (CD 3 SOCD 3 ) 3.82 (s, 311), 6.36 (d. Hi), 6.85 (d, 1H). 
7.02 (t, lH),7.17(d, 1H), 9.66(s, 1H), 1 1.72 (bs, lll);M/z(+) 192 (MH + ). 

15 Method H 

Methyl 4-acetoxvindole-2-carboxvlate 

Methyl 4-hydroxyindolc-2-carboxylate (0.5 g) and 4-dimethylaminopyndine (50 mg) 

were dissolved in acetic anhydride (5 ml) and heated at 80 °C for 3 hours. The reaction was 
allowed to cool overnight to precipitate white crystals, which were filtered ami dried /'// wicuo 
20 (0.44 g, 72%): NMR 5 iCD.SOCD.O 2.34 (s, 311), 3.85 is, 311), 6.80 (d, 1H), 7.06 is. Ml), 
7.23 (t, 1H), 7.29-7.35 (in, 111), 12.1 (bs. 111): M/z (-) 232 {M-iV ). 
Method I 

Meth yl .V- «3,4- v hch loroben/vl )-4 hydroxy indol c-2 -carboy vlate 

Sodium methoxule (92 mg) was added to methyl 4 -acetoxy -,Y-( 3.4- 
25 dichloroben/.yl (indole 2 carboxylate m methanol ( 10 mil and the reaction stirred tor 4 hours 
The reaction was then acidified with 2 M HC1 to precipitate a white solid which was tillered 
and dried in vacuo (0.21 g, 77 '7 ): NMR S (CDvSOCDo 3. SO (s, 311). 5.74 (s. 211). 6.45 (d. 
! H ). '\X2 t m. 1 1 1 !, 'v { >5 , , |_ j ( h s 7 1 1 \ I -n M i, ; H 1 ' : << n i MP. ' 4 i 1 v i H >. 1 > x l h ^ 
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Methvi /V-(4-ehlorobcnzvl )-4-hvdroxvindole-2-carhoxvl;itp: in 77%; yield; NMR 6 

(CD,SOCD,) 3.79 (s, 3H), 5.76 (s, 2H). 6.45 (d. 1H), 6.94 (d. IH), 7.0! (d, 2H), 7 .1 (t. IH), 

7.30 (d. 211), 7.4 (s, 111), 9.89 (s, IH); M/z (+) 318 (MlV), 316. 

Mcthvl A r -(3-chlorohen7.vl)-4-hvdroxyindole-2-carboxvlate in 94% yield; NMR 6 

(CD.SOCDO 3.8 fs. 3H), 5.78 (s, 2H). 6.45 (d. IH). 6.9-6.96 (m, 2H), 7.03-7.14 (m. 2H), 7.41 

is, IH), 9.9 (s. IH); M/z (+) 318 (MH + ), 316. 

Method J 

Ethyl 4-aminoindole-2-carhoxvlate 

Ethvl 4-nitroindoIe-2-carboxylate (2.3 g) and 10% paiiadium on carbon (0.5 g; in ethanol (400 
ml) were stirred under a hydrogen atmosphere lor 3 hours. The reaction was then filtered 
through Cehte and concentrated (.. give the end product as a pale brown solid ( I 4 70%), 
NMR o .rn.SOCD;) 1.3 ii. 3H), 4.3 uj. 211). 5 4 (s . 211). 6 1 .d. 111). 6.6 (d. IH), (> ') (dd. 
IH). 7. 3 is. IH), 11 4(bs. Ill); M/z ( + ) 205 (XflV ) 
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CLAIMS: 



What we claim is:- 



The use of a compound of the formula (1): 



4 



Z 




X 



T. 




q 



(I) 



wherein 

R 1 is mdcpendentlv selected from tnfluoromethyl. Ci 4 alkyl, halo, hydroxy, CY 4 alkox\\ 
Ci. 4 alkanoyK C t 4 alkanoylox\\ carboxy, tnfluoromethoxy, amino, eyano, Ci 4 alkylaimno, 
di(Ci. 4 alkyl)annno, Ci_ 4 alkanoylammo, nitro, carbamoyl, C l4 alkoxycarbonyl, thiol, 

10 C|_4alkylsulphanyl, C, 4 alkylsulphinyl, Ci. 4 alkylsulphonyl, sulphonamido, carbamoylCi 4 alkyl 
yV^Ci^alkyDcarbamoylCi^alkyl, /V-fC^alkyl bcarbamoyl-(Y 4 alkyh hydroxyC,- 4 alkyh 
Ct^alkoxyC|. 4 alkyh morpholino, pyrrolidinyl, carboxyCi 4 alkylamino, R 3 and -OR 3 (where R 
is optionally substituted aryl or an optionally substituted 5- or 6- membered hetcroaryl ring); 
p is 0-4 and R 1 can have the same or different values when p is 2-4 with the proviso that no 

15 more than one R l can he chosen from the proup amino O , 4 alkvlammo, di(C| 4 alkvl lamino, 
morpholino and pyrrolidinyl, 
T is ol the formula 



20 different values when m is 2 or 3, 

X is CO; R'\ SOdh evano. SO ; NHR -1 (where R' 1 is as defined above). SOA'HAr (where Ar 



(CHR") m -, 



where R' : is independently selected from hydrogen or C 



alkvl and m - 1-3 and R can have 



is an optionally substituted phenyl or optionally substituted > or h membered heteroaryl ring), 
CONHR (where IV is H, cyano, C , 4 alkyl, OH. -SO; -C, 4 alkyl. SO^CFA -SO^phenvi, 
CIIR* COOH, i v, here r is ! ^ and R 1 i .».s defined al-'-.o can take different values when < i 
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N 



f 



/ 



N R 1 



(H) 



or X represents a group of formula (III) 



C) 





H / 



(HI) 



where ihe groups defined as W may have difterent values within the definition of R" 1 above. 
A is selected from phenyl, naphthyl, furyl, pyndyl and thienyl; 

is independently selected from trifluoromethyl, C j.aalkyl, halo, hydroxy, CF.^O-, 



CY 4 alkox\\ C t 4 alkanoyl, C ]4 alkanoyloxy\ amino, cyano, Ci . 4 alkylanuno, (Ci-aalkylj^amino, 
C|_ 4 alkanoylamino. nitro, carboxy, carbamoyl, C| 4 alkoxycarbonyi, thiol, C, _ 4 alkylsulphanyl, 
Ci^alkylsulphinyl. C|. 4 alkylsulphonyl, sulphonanudo, carbamoylC,. 4 alkyl, 
10 ^V-(C,. 4 alkyl)carbamoylC,. 4 alkyl, A^Ci^alkylhcarbamoyl-Q . 4 alkyf hydroxyCY 4 aikyl, 
C|. 4 alkoxyC|_ 4 alkyl or two R 2 values together may form a divalent radical of the formula 
-OfCH:)j40- attached to adjacent carbon atoms on ring A: 
q is 0-4 and R 2 can have the same or different values when q is 2-4; 

Z is hydrogen, fluoro, ehloro, bromo, lodo, methyl, trilluoromethyh hydroxvmethvl. acetvl. 
1? carboxy C; „cycloalkyl or -iCIIR 4 ) r -NR (, R (where r is 0-2, R" and R^ are independently 
selected from H and C, 4 aikyi or R f and R together with the nitrogen to which thev are 
attached form a 5 or 6 membcred non-aromatic ring optionally containing one further 
heteroatom selected from (\ N or S ); 

or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof; in the 
20 manufacture of a medicament for antagonising an MCP- 1 mediated effect in a warm-blooded 
animal 

2. The use of a compound of the formula < 1), or a pharmaceutical^' acceptable salt or in 
vivo hydrolysable ester thereof, as defined in claim 1, in the manufacture of a medicament for 
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use in the treatment of a disease or medical condition mediated by MCP 1 and wherein the 
disease or medical condition is selected from rheumatoid arthritis, glomerular nephritides, 
lung fibrosis, restenosis, alveolites, asthma, atherosclerosis, psoriasis, delaved-type 
hypersensitivity reactions of the skin, inflammatory bowel disease, multiple sclerosis, brain 
5 trauma, stroke, repenusion injury, ischemia, myocardial infarction and transplant rejection. 

3. The use of a compound as claimed in claim 1 wherein R l is independently selected 
from trifluoromethyl, C^alkyl, halo, hydroxy, Ci^alkoxy, C^alkanoyl, C|_ 4 alkanovlox\\ 
amino, cyano. Chalky lamino, di(C,^alkyl)amino, Ci. 4 alkanoylamino. nnro, carbamoyl, 

10 C^aikoxycarbonyl, thiol. C N4 alkylsulphanyI, C^alkylsulphinyi, C,. 4 alkylsulphonyl, 
sulphonamido, carbamoylC^alkyl, A/-(C,^alkyl)carbamoylC W 4alkyl, 
kt /i- .n.,,1, .^ r u.,™^,\ r ...u^i hvHmY\i\ ,:ilkvl (\ <:tlkro\v(\ wiIkvL momholino. 
pyrrolidinyl, carboxyC^alky lamino, R } and -OR 3 (where R ; is optionally substituted phenyl 
or an optionally substituted 5- or 6- membered heteroaryl ring); 

15 p is 0-4 and R l can have the same or different values when p is 2-4 with the proviso that no 
more than one R l can be chosen from the group amino, C|. 4 alky lamino, di(C,. 4 aJkyl lamino, 
morphohno and pyrrolidinyl; Z is hydrogen, fluoro, chloro, bromo, iodo, methyl, 
trifluoromethyl, hvdroxvmethyl, carboxyC^cycloalkyl or -(CHR 4 ) r -NR 6 R 7 (where r is 0-2, R" 
and R 7 are independently selected from 11 and C,. 4 alkyl or R" and R 7 together with the 

20 nitrogen to which they are attached form a 5 or b membered non-aromatic ring optionally 

containing one further heteroatom selected from O, N or S); and X, T, A. R" and q have any 
of the values defined above; or a pharmaceuticals acceptable salt or an in vivo hydroivsable 
ester thereof. 

25 4. The use of a compound as claimed in claim 1 wherein the compound of formula I is a 
compound of formula t IT 



N 



wo ( »*)-(n^5i 



- 60 - 



wherein 

R c is methoxy. fluoro. chJoro, bromo, nitro, amino, phcnoxy. tritluoromethyi, carboxy 
or hydroxy; 

x is 1 or 2 with the proviso that there is at most one methoxy group; 
X' is carboxy, -CONHS0 2 CF 3 , -CONHEt or -CONHMe; 
A' is phenyl or thienyl; 

R f is chloro, bromo, methyl, methoxy, nitro, trifluoromethyl or tnfluoromethoxv: 
y is 1 or 2; 

Z' is hydrogen, methyl, bromo or carboxycyclopropyl; 
or a pharmaceutical!)' acceptable salt or in vivo hydrolysahlr rsU:i thereor 

5. The use of a compound is claimed in any preceding claim wherein A(R : i q or AYR f ) y is 
3-chlorophenyI, 4-chIorophenyl, 3-fluorophenyl, 4-fluorophenyI, 3-trifluoromethylphenyl, 
3,4-dichIorophenyi or 3,4-difiuorophenyl. 

6. The use of a compound as claimed in any preceding claim wherein X or X' is carboxy. 

7. A compound of the formula (A): 




(A) 

wherein 

R a is 4-methoxy, 4-phenyl, 4-amino. 4-thien-2-yl, 5-chloro, 3-methoxy, 5-nitro, 

5- bromo. 5-phenoxy. 5-fluoro. vcarboxymethylammo, 5-amino, b-fluoro. 6-tritluoromethyl. 

6- nitro or 6 chloro; 

c is 0, 1 or 2 provided that there is no more than one methoxy group; 
\V is hydrogen, bromo. methyl or ;raw.vcyciopropyl-2-carboxylic acid; 



WO ( > l ) (P35I 
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G is phenyl or thicn-2-yl; 

When G is phenyl R h is 3-chloro, 3-trifluoromethyI, 3-nitro, 3-mcthoxy, 
4-trifluoromethyl, 4-trifluoromcthoxy or 4-chloro; 

When G is thien-2-yl R b is 5-chloro; 
5 d is 1 or 2; 

or a pharmaccutically acceptable salt or an in vivo hydrolysable ester thereof. 

8. A compound of the formula (B): 



(R y ) t z 2 



10 




wherein X 2 is carboxy, -CONHS0 2 CIh or -CONHSO : -phenyl; Z 2 has any of the 
meanings for Z or Z' in any preceding claim; R w and R x are independently halogeno: R y is 
independently selected from any of the meanings for R 1 or R c in any preceding claim; and 
! 5 1 or 2; or a pharmaceutical I v acceptable salt thereof. 

9. A compound of the formula ( I) as defined in claim 1 which is selected trom: 
;V-(3,4-Dichlorobenzyl)-5-nitroindole-2-carbox\iic acid, 
;V-(3-Methylbcnzyl)-5-nitroindc)le-2-carb(>xylie acid; 
20 ,V-(3-Chlorobenzyl')-5-niiroindoIe-2-carboxylic acid; 

5-Nitro-A f -(3-trifluoromethylben7.yh-indole-2 carboixylic acid; 
5-Fluoro-A r -( 3-irifluoromethylben/yl)indole-2-carboxyhc acid; 
^•i ; iuon>-.V . 3 irifliKirnmeilivlben/yl undok-- 3 carbownc acid. 
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-62- 

5- Chloro-/V-(3,4-dicliiorobcnzyl)indolc-2-carboxvhc acid; 

6- Chloro-/V-( 3,4-dichiorobenzyi )indoIe-2-carboxylic acid; 
iV-(3,4-DichJorobcnzyl)-4-methoxyindolc-2-carboxylic acid; 

7- Chloro-/V-(3,4-dichlorobenzyI )indole-2-carboxylic acid; 
5 N-i 3,4-Dichlorobenzyl )indoIe-2,5-dicarboxylic acid; 

^/-(3,4-DichJorobenzyl)o-methylindole-2-carboxytic acid; 

5,6-Dichloro-yV-(3,4-dichlorobenzyl)indole-2-carboxylic acid; 

A^-(3,4-Dichlorobenzvi)-3-methylindole-2-carboxylic acid; 

A^-(3 t 4-DichIorobenzyh-4-hydro\yindolc-2-carboxylic acid, 
10 /V-(3,4-Dichlorobcnzyl)-5-trinuoromethylindolc-2-carboxylic acid; 

4-Chloro-yV-(3,4-dichlorobenzyl ) indole -?.-earboxv lie acid; 

AM 3,4-Dichlorobenzyl >-4-fluoroindoIe-2-carboxyiic acid; 

jV-(3,4-DichIorobenzyl )-6-fluoroindole-2-carboxvhc acid; 

iV-Cl^-DichlorobenzyD-T-fluoroindole^-carboxyiic acid; 
15 4-(3-Aminophenyl)-yV-f'3,4-dichlorobcnzyl)indoIc-2-carboxylic acid; 

A^-O^-DichlorobenzyD^-dhien^^-yhindole^-carboxylic acid; 

A^-(3,4-Dichlorobenzyl)-4-(2-pyridyl)indole-2-carboxylic acid; 

iV-(3,4-DichlorobenzyI)-4-(3-pyridyl)indole-2-carboxylic acid; 

3- Bromo-5-chloro-A^-f3,4-dichlorobenzyl)indole-2-carboxylic acid; 

20 3-Chloro-/V-(3,4-dichlorobcnz\i )-5-fluoroindoIe-2-carboxyIic acid; and 

4- Amino-iV-(3,4-dichlorobcnzyl)indolc-2-carboxylic acid; or a pharmaccutically acceptable 
salt or an in vivo hydroiysable ester thereof. 

10. A pharmaceutical composition which comprises a compound as claimed tn any one of 
25 claims 7, 8 or 9, or a pharmaccutically acceptable salt or an in vivo hydroiysable ester thereof, 
together with a pharmaceutical^' acceptable diluent or carrier. 
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